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ABSTRACT
One o f  th e  o b j e c t i v e s  o f  any p h y s i c a l  e d u c a t io n  
program  i s  th e  developm ent and m easurem ent o f  c a r d i o ­
r e s p i r a t o r y  f i t n e s s .  The most a c c e p te d  m easure o f  
a e r o b ic  power i s  maximum oxygen consum ption  w hich m ust 
be  m easured  i n  a l a b o r a t o r y  s e t t i n g  and t h e r e f o r e ,  
does n o t  le n d  i t s e l f  t o  mass t e s t i n g .  Of th e  f i e l d  
t e s t s  t h a t  have been  d ev e lo p e d ,  d i s t a n c e  ru n n in g  
t e s t s  a r e  m ost o f t e n  recommended.
T h is  e x p e r im e n t i n v e s t i g a t e d  th e  v a l i d i t y  o f  
d i s t a n c e  ru n  t e s t s  i n  e s t im a t in g  a e r o b ic  power f o r  
c o l l e g e  women o f  d i f f e r e n t  f i t n e s s  l e v e l s . More 
s p e c i f i c a l l y ,  d i s t a n c e  co v e red  i n  4 , 8 , and 12 m in u tes  
o f  ru n n in g  w ere c o r r e l a t e d  w i th  maximal oxygen consump­
t i o n .  Body c o m p o s i t io n  was a l s o  d e te rm in ed  t o  e v a lu a t e  
th e  i n f lu e n c e s  o f  body f a t  on ru n n in g  p e rfo rm an ce .
F o r t y - e i g h t  fem a le s  s e rv e d  as  th e  s u b j e c t s  (N=17 
b e g in n in g  j o g g e r s ,  N=19 i n t e r m e d ia t e  j o g g e r s ,  and 
N=12 t r a c k  r u n n e r s ) . Maximal oxygen consum ption  was 
m easured  by s ta n d a r d  open c i r c u i t  s p i ro m e te ry  as th e  
s u b j e c t s  r a n  on a t r e a d m i l l .  The t h r e e  d i s t a n c e  ru n s
to o k  p la c e  on an in d o o r  220 yd t r a c k  and w ere  m easured
•  •  •v m
t o  th e  n e a r e s t  m e te r .  Body co m p o s it io n  was a s s e s s e d  
by u n d e rw a te r  w e ig h in g .
P e a rso n  p ro d u c t  moment c o r r e l a t i o n s  w ere computed 
betw een  max VC^, and  each  o f  t h e  t h r e e  d i s t a n c e  ru n s  
and be tw een  max VC^ and body c o m p o s it io n .  S im ple 
r e g r e s s i o n  e q u a t io n s  w ere d ev e lo p ed  w i th  max VO2  as 
th e  d ep en d en t v a r i a b l e  and th e  d i s t a n c e  ru n s  as  th e  
in d e p e n d e n t  v a r i a b l e .  ANOVA was u se d  to  d e te rm in e  i f  
th e  t h r e e  g roups  d i f f e r e d  i n  max VO2  s c o r e s ,  d i s t a n c e  
ru n  s c o r e s ,  and body c o m p o s i t io n  v a lu e s .
The av e ra g e  p e r c e n t  f a t  d e c re a s e d  s i g n i f i c a n t l y  
(j> ■< .01) from  b e g in n in g  t o  advanced  ru n n e r s  (24.14%, 
20.83%, and 12.33%, r e s p e c t i v e l y ) .  The t h r e e  groups 
w ere a l l  s i g n i f i c a n t l y  d i f f e r e n t  (j> < .01) i n  max 
V02 v a lu e s  (4 7 .2 9 ,  5 2 .9 3 ,  and 6 1 .9 4 ,  f o r  b e g in n in g ,  
i n t e r m e d ia t e  and advanced  g r o u p s , r e s p e c t i v e l y ) . As 
e x p e c te d ,  th e  d i f f e r e n t  g roups  co v e red  s i g n i f i c a n t l y  
d i f f e r e n t  d i s t a n c e s  (£  < .01) f o r  th e  t h r e e  ru n s .
For th e  b e g in n in g  jo g g e r s  s i g n i f i c a n t  v a l i d i t y
•
c o e f f i c i e n t s  (jd . 05) w ere o b ta in e d  among max VO2  
and th e  4 , 8 , and 12-min ru n s  ( r = .5 4 ,  r = .5 3 ,  and r = .7 7 ,  
r e s p e c t i v e l y ) .  The i n t e r m e d ia t e  r u n n e r s '  max VO2  
v a lu e s  w ere s i g n i f i c a n t l y  c o r r e l a t e d  (£  K. .01) w i th  th e  
4 , 8 , and 12-min ru n s  ( r = .6 7 ,  r = .6 5 ,  and r = .6 8 ,  r e s p e c t ­
i v e l y ) ;  and f o r  t h e  t r a c k  ru n n e r s  th e  4-m in , 8 -m in , and 
12-min ru n s  c o r r e l a t e d  s i g n i f i c a n t l y  (j> (. .05) w i th
i x
0max VO^, ( r= .6 8 ,  r = .8 7 ,  and r = .6 5 ,  r e s p e c t i v e l y ) .
I n  g e n e r a l ,  p e r c e n t  body f a t  had  a  s t r o n g  n e g a t iv e
r e l a t i o n s h i p  w i th  b o th  max VC^ s c o re s  and th e  d i s t a n c e
ru n  s c o re s  f o r  a l l  t h r e e  a b i l i t y  g ro u p s .
I t  was found  t h a t  th e  12-min ru n  had  th e  h i g h e s t
c o r r e l a t i o n  w ith  max VC> 2  f o r  th e  b e g in n in g  r u n n e r s .
For th e  i n t e r m e d ia t e  r u n n e r s , any o f  th e  t h r e e  d i s t a n c e
ru n s  can  be u sed  w i th  e q u a l  c o n f id e n c e  t o  e s t im a te
a e r o b ic  power. The 8-m in ru n  had  th e  s t r o n g e s t
r e l a t i o n s h i p  w i th  max VO2  f o r  th e  more advanced  r u n n e r s .
When th e  d a t a  from a l l  th e  groups w ere p o o le d ,  th e
c o r r e l a t i o n  be tw een  max VO2  and th e  t h r e e  ru n s  were
q u i t e  h ig h  and e s s e n t i a l l y  th e  same (4-m in  ru n  r = .8 6 ,
8-m in ru n  r = .8 7 ,  and 12-min ru n  r = .8 9 ) .  When body
co m p o s it io n  was ta k e n  i n t o  a c c o u n t ,  th e  c o r r e l a t i o n  
*
betw een  max VC  ^ and  th e  d i s t a n c e  ru n s  d e c re a s e d  
s i g n i f i c a n t l y .
x
C h ap te r  1
INTRODUCTION
In  r e c e n t  y e a r s ,  th e  te rm  a e r o b i c  power has  been  
a c c e p te d  as  a synonym f o r  c a r d i o - r e s p i r a t o r y  (CR) 
f i t n e s s .  A ero b ic  power i s  an  i n d i v i d u a l ' s  maximum 
a b i l i t y  t o  ta k e  i n ,  t r a n s p o r t ,  and u t i l i z e  oxygen.
A ero b ic  power i s  c o n t in g e n t  upon o n e 's  a b i l i t y  to  
su p p ly  oxygen to  th e  work m u sc le s .  When an i n d i v i d u a l ' s  
a e r o b ic  power i s  e v a lu a t e d ,  e i t h e r  d i r e c t l y  o r  i n d i r e c t l y ,  
th e  fo l lo w in g  a s p e c t s  o f  CR f i t n e s s  a r e  b e in g  e s t im a te d :  
(1) lung  v e n t i l a t i o n :  (2) pulm onary f u n c t io n :  (3) oxygen
and ca rb o n  d io x id e  t r a n s p o r t :  (4) c a r d i a c  o u tp u t :
(5) v a s c u l a r  a d a p t a t i o n :  and (6) th e  o v e r a l l  c o n d i t io n
o f  th e  m usc les  in v o lv e d  (d e V r ie s ,  1975, p . 2 0 4 ) .  Re­
s e a r c h e r s  have  d ev e lo p ed  a number o f  l a b o r a t o r y  and 
f i e l d  t e s t s  w hich e v a lu a t e  a e r o b ic  power.
In  re v ie w in g  th e  l i t e r a t u r e  on a e r o b ic  power t e s t s  
one i s  c o n f ro n te d  w i th  a l a r g e  number o f  t e s t s  from 
w hich  to  choose . The m easurem ent o f  an i n d i v i d u a l ' s  
oxygen consum ption  d u r in g  e x h a u s t in g  work i s  th e  b e s t  
s i n g l e  m easure  o f  a e r o b i c  power. Maximal oxygen con- 
su m p tio n , (max VC^), i s  c o n s id e r e d  t o  be th e  m ost v a l i d  
m easure  o f  CR f i t n e s s  as  e v id e n c e d  by an i n d i v i d u a l ' s
c a r d i o - r e s p i r a t o r y  s y s t e m 's  a b i l i t y  t o  t a k e - u p ,  t r a n s ­
p o r t ,  and  r e l e a s e  oxygen t o  th e  t i s s u e s  (A s tra n d  &
R odah l, 1970; Newton, 1963). T h e r e fo re ,  maximum oxygen 
consum ption  has  become th e  c r i t e r i o n  m easure from  w hich  
o t h e r  a e ro b ic  power t e s t s  a r e  a s s e s s e d .
To m easure  oxygen consum ption , th e  i n d i v i d u a l  i s  
u s u a l l y  r e q u i r e d  t o  e x e r c i s e  t o  a maximum l e v e l  on a 
t r e a d m i l l ,  b i c y c l e  e rg o m e te r ,  o r  some d e v ic e  w hich 
accommodates and s t a n d a r d i z e s  v a r io u s  amounts o f  work.
The e x e r c i s e r ' s  e x p i r e d  a i r  i s  c o l l e c t e d ,  m easured  f o r  
volume and t e m p e r a tu r e ,  and th e n  a n a ly z e d  f o r  oxygen 
and ca rbon  d io x id e  c o n t e n t .  These c o l l e c t i o n s  a r e  
made a t  tim e  i n t e r v a l s  w hich  c o r re sp o n d  t o  d i f f e r e n t  
w o rk lo a d s .  In  g e n e r a l ,  when th e  oxygen consum ption  
f a i l s  to  i n c r e a s e  s i g n i f i c a n t l y  (5% o r  l e s s )  w i th  
in c r e a s e d  w o rk lo ad  th e  s u b j e c t  i s  s a i d  t o  have r e a c h e d  
VO2  max, o r  a e r o b ic  power (K arpov ich  & S in n in g ,  1971).
The m easurem ent o f  a  s u b j e c t ' s  maximum oxygen u p ta k e  
r e q u i r e s  e x p e n s iv e  eq u ip m en t, a s u b s t a n t i a l  amount o f  
t im e ,  and e x h a u s t iv e  work on th e  p a r t  o f  th e  s u b j e c t .  
These p ro c e d u re s  a r e  n o t  p r a c t i c a l  f o r  mass t e s t i n g  
s i t u a t i o n s  w hich e x i s t  i n  m ost p u b l i c  sc h o o ls  o r  e x e r c i s e  
p rog ram s. To a l l e v i a t e  t h i s  in a d eq u a c y ,  a number o f  
r e s e a r c h e r s  (A s tra n d  & R odah l, 1970; Cooper, 1968; Cos­
t i l l ,  1967; Drake e t  a l . , 1968; I s h ik o ,  1967) have 
dev e lo p ed  f i e l d  t e s t s .
An a n a l y s i s  o f  th e  a v a i l a b l e  f i e l d  t e s t s  o f  a e r o b ic  
power i n d i c a t e s  t h a t  d i s t a n c e  ru n n in g  t e s t s  a r e  m ost 
o f t e n  recommended (C ooper, 1968; D isch , F ra n k ie w ic z  & 
J a c k s o n ,  1975; J a c k so n  & Coleman, 1976). B alke (1963) 
was th e  f i r s t  t o  dev e lo p  a w a lk - ru n  t e s t  f o r  th e  e v a lu a ­
t i o n  o f  a e ro b ic  power b a s e d  on th e  d i s t a n c e  co v e re d  i n  
a c r i t e r i o n  tim e  p e r io d .  H is 15 m in u te  ru n  t e s t  h as  
been  fo l lo w e d  by o th e r  r e s e a r c h  en d eav o rs  w hich use  
ru n n in g  t e s t s  as  p r e d i c t o r s  o f  maximum oxygen u p ta k e .
I f  d i s t a n c e  ru n s  a r e  g o in g  t o  be u se d  as  i n d i c a t o r s
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o f  max VC^, th e n  v a l i d i t y  n eed s  t o  be e s t a b l i s h e d .  
C o n f l i c t i n g  r e s u l t s  have b een  found  when d i s t a n c e  run  
s c o re s  have  been  c o r r e l a t e d  w i th  max VO2  v a lu e s .
There  a re  two g e n e r a l  f a c t o r s  w hich a f f e c t  th e  
c o r r e l a t i o n  o f  d i s t a n c e  ru n s  w i th  maximum oxygen consump­
t i o n .  The i n f lu e n c e s  l i e  w i t h i n  th e  t e s t  i t s e l f  a n d /o r  
th e  s u b j e c t s  t a k in g  th e  t e s t .  D is ta n c e  ru n s  a r e  
e i t h e r  m easured  as  c r i t e r i o n  tim e  ( e .g .  12-min ru n )  o r  
c r i t e r i o n  d i s t a n c e  ( e . g .  1-mi r u n ) .  Through v a l i d i t y  
c o e f f i c i e n t s  r e s e a r c h  h as  e s t a b l i s h e d  g e n e r a l  bounds 
f o r  th e  d u r a t i o n  and le n g th  o f  d i s t a n c e  r u n s ;  how ever, 
no c o n c r e te  s t a n d a r d s  have b een  fo rm u la te d .  C r i t e r i o n  
tim e d i s t a n c e  ru n s  ra n g e  from  6-m in t o  12-min i n  
d u r a t i o n  and c r i t e r i o n  d i s t a n c e  t e s t s  v a ry  from 600-yds  
t o  two m i l e s .  The v a r io u s  d i s t a n c e  ru n s  have  been  
c o r r e l a t e d  w i th  max VOg and d iv e r s e  c o e f f i c i e n t s  i n d i ­
c a te  more i n v e s t i g a t i o n  i s  n eed ed  i n  t h i s  a r e a .
I n  a d d i t i o n  t o  t e s t  i n f lu e n c e s  t h e r e  a r e  s u b j e c t  
d i f f e r e n c e s  w hich  a f f e c t  th e  v a l i d i t y  o f  d i s t a n c e  ru n s  
i n  p r e d i c t i n g  c a r d i o - r e s p i r a t o r y  en d u ran c e .  I n d i v i d u a l  
f a c t o r s  a r e  ag e , s e x ,  f i t n e s s  l e v e l ,  and body c o m p o s it io n .
R e se a rc h  s u g g e s ts  t h a t  body s i z e  o r  o th e r  ag e -  
r e l a t e d  f a c t o r s  such  as  developm ent o f  ru n n in g  speed  
and m e c h a n ic a l  e f f i c i e n c y  may c o n t r i b u t e  to  i n d i v i d u a l  
d i f f e r e n c e s  i n  ru n n in g  a b i l i t y  (C u re to n ,  B o r le a u ,  Lohman,
& M isn e r ,  1977). In  t h i s  r e s p e c t  th e  m a jo r i t y  o f  th e  
l i t e r a t u r e  s u p p o r t s  th e  c o n c ep t  t h a t  th e  s e l e c t i o n  o f  th e
s u b j e c t s  sh o u ld  c o n s id e r  age as a f a c t o r .
B e fo re  p u b e r ty  t h e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e
betw een  g i r l s  and boys i n  maximal a e ro b ic  power; how­
e v e r ,  a f t e r  t h i s  t im e g i r l s  a v e ra g e  ab o u t 70 to  75 
p e r c e n t  o f  th e  a e r o b ic  power o f  b o y s . D is ta n c e  ru n s  
have  been  g e n e r a l l y  e s t a b l i s h e d  as  a c c e p ta b le  p r e d i c t o r s  
o f  max VO2  f o r  men, b u t  r e s e a r c h  on fem ales  h as  been  
l i m i t e d  and th e  f i n d i n g s " c o n f l i c t i n g .
The s tu d y  o f  d i s t a n c e  ru n s  f o r  th e  p r e d i c t i o n  o f  
a e r o b ic  power h as  g e n e r a l l y  ig n o re d  f i t n e s s  l e v e l  as an 
in d e p e n d e n t  v a r i a b l e .  The m a jo r i t y  o f  th e  r e s e a r c h e r s  
i n  t h i s  a r e a  have u se d  e i t h e r  f i t  o r  u n f i t  s u b j e c t s  o r  
f a i l e d  t o  m en tio n  th e  f i t n e s s  l e v e l  o f  t h e i r  s u b j e c t s .  
From a  l o g i c a l  s t a n d p o i n t ,  t h i s  v a r i a b l e  needs  t o  be 
f u r t h e r  e v a lu a t e d  b e f o r e  g e n e r a l i z a t i o n s  can be made.
Body co m p o s it io n  o f  th e  s u b j e c t  a l s o  in f lu e n c e s
th e  p e rfo rm a n ce  i n  r e l a t i v e l y  lo n g ,  e x h a u s t iv e ,  w e ig h t  
b e a r in g  work such  as  d i s t a n c e  ru n n in g  b e c au se  e x c e s s iv e  
body f a t  i n c r e a s e s  t o t a l  body w e ig h t  w hich i n  t u r n  
i n c r e a s e s  th e  en e rg y  demand w i th o u t  a c o r re s p o n d in g  
i n c r e a s e  i n  maximal oxygen consum ption . From a 
t h e o r e t i c a l  s t a n d p o i n t ,  an i n d i v i d u a l  m igh t have av e ra g e  
a b s o lu t e  VC> 2  max, y e t  t h e i r  ru n n in g  p e rfo rm a n ce  co u ld
be low b ec a u se  o f  e x c e s s  body f a t .
T here  have  b een  two m a jo r  l i m i t a t i o n s  i n  p a s t
r e s e a r c h  c o n c e rn in g  th e  v a l i d i t y  o f  d i s t a n c e  ru n s
%
as p r e d i c t o r s  o f  max VC^. S in ce  m ost o f  th e  work has 
been  done w i th  m ale s u b j e c t s ,  th e  r e s u l t s  can n o t  be 
g e n e r a l i z e d  to  f e m a le s .  A lso ,  o n ly  one r e s e a r c h  
p r o j e c t  has  e v a lu a t e d  th e  e f f e c t s  o f  th e  s u b j e c t ' s  
l e v e l  o f  f i t n e s s .  C o n se q u e n tly ,  t h i s  s tu d y  i n v e s t i g a t e d  
th e  v a l i d i t y  o f  t h r e e  f i e l d  t e s t s ,  th e  4 , 8, and 12-min 
r u n s ,  as  e s t im a t io n s  o f  a e r o b ic  power f o r  c o l l e g e  age 
women o f  d i f f e r e n t  f i t n e s s  l e v e l s .  These p a r t i c u l a r  
d i s t a n c e  ru n s  w ere chosen  f o r  two r e a s o n s :  (1) th e y
r e p r e s e n t  th e  a c c e p te d  minimum and maximum d u r a t i o n  o f  
t im e  f o r  d i s t a n c e  r u n s ;  and (2) th e y  ap p ro x im a te  th e  
%, 1, and 1 %-mile ru n s  and t h u s ,  b o th  c r i t e r i o n  
d i s t a n c e  and c r i t e r i o n  tim e  t e s t s  co u ld  be e v a lu a t e d  
s im u l ta n e o u s ly .  In  a d d i t i o n ,  th e  i n f lu e n c e  o f  body 
co m p o s it io n  on th e s e  m easu res  was d e te rm in ed .
Review o f  L i t e r a t u r e
There  a r e  two main c a t e g o r i e s  o f  f a c t o r s  w hich can
i n f lu e n c e  t h e  v a l i d i t y  o f  th e  d i s t a n c e  r u n s .  There
a r e  in f lu e n c e s  c o n c e rn in g  th e  s u b j e c t s  such  as age ,
s e x ,  f i t n e s s  l e v e l ,  and  body c o m p o s i t io n ,  and t h e r e  a re
f a c t o r s  a s s o c i a t e d  w i th  th e  n a t u r e  o f  th e  t e s t s .  Running
t e s t s  a r e  m easured  as  e i t h e r  d i s t a n c e  co v e red  i n  a
c r i t e r i o n  tim e  ( e .g .  12-min ru n )  o r  amount o f  t im e f o r
a c r i t e r i o n  d i s t a n c e  ( e .g .  1 -m i) .  Both i n d i v i d u a l
f a c t o r s  and t e s t  i n f l u e n c e s  i n t e r a c t  i n  e s t a b l i s h i n g
th e  v a l i d i t y  o f  ru n n in g  t e s t s .  The p h y s i c a l  e d u c a to r
needs  t o  be aware o f  th e s e  i n f lu e n c e s  b e f o r e  choos ing
a  t o o l  f o r  e v a l u a t i o n  o f  c a r d i o - r e s p i r a t o r y  f i t n e s s .
I n f lu e n c e s  o f  S u b je c t  D i f f e r e n c e s  on V a l i d i t y  o f  
D is ta n c e  Runs
Age. When th e  ages  o f  th e  s u b j e c t s  have been  
c o n s id e r e d ,  th e  v a l i d i t y  o f  d i s t a n c e  ru n s  as p r e d i c t o r s  
o f  VO2  tnax h as  b een  e v a lu a t e d  w i th  mixed r e s u l t s . T h u s , 
t h i s  s e c t i o n  d e a ls  w i th  th e  v a l i d i t y  o f  d i s t a n c e  ru n s  
f o r  c h i l d r e n  and a d o l e s c e n t s .  C o r r e l a t i o n  c o e f f i c i e n t s  
f o r  t h e  600 yd ru n  and VO2  max have  ran g ed  from - .2 7  
f o r  14 and 15 y r  o ld s  t o  - . 6 6  f o r  11 and 12 y r  o ld s  
(Metz & A le x a n d e r ,  1970 ). Burke (1 9 7 6 ) ,  u s in g  s u b je c t s  
whose ages ra n g e d  from  17 t o  30 y r s , c la im ed  t h a t  t h i s  
d i s t a n c e  i s  to o  s h o r t  t o  t r u l y  r e f l e c t  a e ro b ic  power.
There have  b ee n  c o e f f i c i e n t s  r a n g in g  from .65 t o  
.90 f o r  n i n t h  g ra d e  boys ( J e s s u p  e t  a l . , 1973; Maksud &
m
C o u t t s , 1971) b e tw een  th e  12 m inu te  ru n  and max VC^. The 
overw helm ing m a j o r i t y  o f  th e  l i t e r a t u r e  h as  fo c u se d  
upon th e  a d u l t  m ale  p o p u la t io n .
C u re to n ,  B o i le a u ,  Lohman, and M isner (1977) 
i n v e s t i g a t e d  th e  r e l a t i v e  im p o r ta n ce  o f  body s i z e ,  body 
c o m p o s i t io n ,  maximum oxygen consum ption  c a p a c i t y ,  and 
ru n n in g  sp eed  i n  th e  m ile  ru n  and th e  600 yd ru n  u s in g  
196 c h i l d r e n  i n  g ra d e s  two th ro u g h  s i x .  A c o r r e l a t i o n  
c o e f f i c i e n t  o f  - . 6 6  betw een  th e  m ile  ru n  and max VO2  
was o b ta in e d .  However, th e y  s u g g e s te d  t h a t  th e  50 yd 
d ash  tim e and p e r c e n t  f a t  ac co u n te d  f o r  m ost o f  th e  
o b se rv e d  v a r i a n c e  i n  th e  m ile  ru n  tim e s c o r e s .
O th e r  age r e l a t e d  f a c t o r s  w hich i n f l u e n c e  d i s t a n c e  
ru n  p e rfo rm a n ce  a r e  e f f i c i e n c y  (N ag le , R o b in h o ld , D a n ie l s ,  
& S to e d e f a lk e ,  1 9 7 0 ) ,  a n a e ro b ic  in v o lv em en t (N ag le , 
e t  a l . , 197 0 ) , m o t i v a t i o n ,  and th e  g e n e r a l  a b i l i t y  to  
t o l e r a t e  p a in  (M orehouse, 1970). S t i l l  o th e r  p rob lem s 
a r e  a t t r i b u t e d  t o  th e  la c k  o f  knowledge o f  p a c in g  and 
th e  s h o r t  a t t e n t i o n  span  f o r  monotonous t a s k s  f o r  
c h i l d r e n  (C o rb in ,  1973).
W ith a l l  o f  t h e s e  p o t e n t i a l  p ro b lem s , i t  i s  no 
s u r p r i s e  t h a t  c o n f l i c t i n g  r e s u l t s  have been  found  i n  
th e  r e l a t i o n s h i p  o f  d i s t a n c e  ru n s  w i th  V0£ max i n  
c h i l d r e n .  D o o l i t t l e  and B igbee (1968) found  a c o r r e l a -  
t i o n  o f  . 90 b e tw een  th e  12-min ru n -w a lk  and max VO2  
f o r  9 th - g ra d e  b o y s .  These r e s u l t s  were s i m i l a r  t o  th o s e  
o f  Coleman (1974) who u sed  50 boys and g i r l s  o f  younger
ages (9 -12 ) ( r= .8 2  and .7 1 ,  r e s p e c t i v e l y ) .  O ther  
r e s e a r c h e r s  have  a l s o  found  t h a t  d i s t a n c e  ru n s  c o r r e l a t e  
h ig h ly  w i th  max VO  ^ f o r  young c h i l d r e n  (G u t in ,  F o g le ,
& S tew ard , 1976; K rahenbuhl e t  a l . , 1978). J a c k so n  and 
Coleman (1976) t e s t e d  866 boys and 803 g i r l s  i n  an 
e le m e n ta ry  s c h o o l  s e t t i n g .  The c h i l d r e n  w ere a d m in is te r e d  
th e  50 -yd  dash  and d i s t a n c e  ru n s  o f  3 , 6 , 9 , and 12 min 
d u r a t i o n .  Maximal oxygen u p ta k e  was u sed  as th e  c r i t e r i o n  
f o r  th e  p r e d i c t i o n  o f  a e r o b ic  power u s in g  a su b -sam p le  
o f  22 boys and 25 g i r l s .  I t  was co n c lu d ed  t h a t  th e  9-m in 
and 12-min ru n s  w ere s i g n i f i c a n t l y  c o r r e l a t e d  w i th  max 
VO2  f o r  t h i s  age l e v e l .  C o n v e rse ly ,  o th e r  s t u d i e s  have 
shown d i s t a n c e  ru n s  to  be v e ry  p o o r  p r e d i c t o r s  o f  max 
VO2  (K rahenbuhl e t  a l . , 1977; Vodak & W ilmore, 1974).
Morrow, J a c k so n  and B e l l  (1978) found  age to  be 
u n r e l a t e d  f o r  g i r l s '  9-m in p e rfo rm an ce  and n e g a t i v e l y  
r e l a t e d  f o r  th e  12-min p e r fo rm a n ce .  S in c e  a e ro b ic  
power h as  been  shown to  i n c r e a s e  w i th  age up t o  a p p r o x i ­
m a te ly  20 y r s  (A s tra n d  & R odah l, 1970, p . 3 0 7 ) ,  th e y  
f e l t  t h a t  t h e r e  i s  a n eed  t o  s tu d y  th e  e f f e c t s  o f  
p h y s i c a l  e d u c a t io n  program s on th e  improvem ent and 
m a in te n an ce  o f  a e r o b ic  power.
In  b r i e f ,  th e  m a jo r i t y  o f  th e  l i t e r a t u r e  s u p p o r ts  
t h e  co n cep t t h a t  th e  age o f  th e  s u b j e c t s  sh o u ld  be 
c o n s id e r e d  i n  t e s t  s e l e c t i o n .  C a u tio n  m ust be ta k e n  
to  i n s u r e  t h a t  a l l  s u b j e c t s ,  e s p e c i a l l y  c h i l d r e n ,  have a
know ledge o f  p a c in g ,  m o t iv a t io n ,  and w i l l i n g n e s s  to
en d u re  d is c o m fo r t  when en g a g in g  i n  d i s t a n c e  ru n  t e s t s
f o r  o p t im a l  v a l i d i t y .
S ex . A s tra n d  and Rodahl (1970, pp . 305-307) s t a t e d
t h a t  b e f o r e  p u b e r ty  t h e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e
betw een  g i r l s  and boys i n  maximal a e r o b ic  pow er. Women's
a e r o b ic  power a f t e r  t h i s  t im e  p e r i o d  i s  on an a v e ra g e  70
t o  75 p e r c e n t  o f  t h a t  o f  men. Both se x e s  te n d  t o  h i t
t h e i r  peak  a t  18 t o  20 y r s  o f  age i n  a e ro b ic  pow er.
S p a r l in g  (1980) s t a t e d  t h a t  when th e  v a r i a b i l i t y  i n
r e l a t i v e  a e r o b ic  power due t o  d i f f e r e n c e s  i n  body s i z e
and body f a t n e s s  was removed, t h e r e  was a s i g n i f i c a n t
r e d u c t io n  i n  th e  d i f f e r e n c e  be tw een  men and women i n  
•
VO2  max. He f e l t  t h a t  t h i s  12 to  15 p e r c e n t  d i f f e r e n c e  
c o u ld  be a t t r i b u t e d  to  such  th in g s  as th e  low er hem oglobin  
c o n te n t  and th e  l e v e l  o f  p h y s i c a l  a c t i v i t y / c o n d i t i o n i n g  
o f  women. Thus, th e  gen d e r  o f  th e  s u b j e c t  sh o u ld  be 
a c o n s t a n t ,  when exam in ing  th e  r e l a t i o n s h i p  o f  max
t
VO2  and d i s t a n c e  r u n s .
Most o f  th e  s t u d i e s  have  u se d  m ales as  s u b j e c t s  
f o r  th e  c o r r e l a t i o n  o f  d i s t a n c e  runs  w i th  VO2  max (B urke, 
1976; D isch  e t  a l . , 1975; W iley  & S h av er ,  1972). A 
rev ie w  o f  l i t e r a t u r e  r e v e a le d  c o n f l i c t i n g  r e s u l t s  among 
th e  few s t u d i e s  t h a t  a t te m p te d  t o  v a l i d a t e  ru n n in g  
t e s t s  f o r  a d u l t  f e m a le s .  K a tc h , McArdle, C z u la ,  and 
P ec h a r  (1973) e v a lu a t e d  t h e  12-min ru n  w i th  36 c o l l e g e
10
women (12 v a r s i t y  t r a c k  r u n n e r s ,  10 p h y s i c a l  e d u c a t io n  
m a jo rs ,  and 14 nonm ajors  w i th  no v a r s i t y  e x p e r ie n c e )  as  
s u b j e c t s  t o  d e te rm in e  i t s  r e l a t i o n s h i p  w i th  max VC^.
The Cooper 12-min ru n  was n o t  found  t o  be a good p r e d i c t o r
•  •
o f  max VO2  as  o n ly  50 p e r c e n t  o f  th e  v a r i a t i o n  i n  max VO2
was a s s o c i a t e d  w i th  ru n n in g  p e rfo rm a n ce . C u s te r  and 
Chaloupka (1977) a l s o  found  low c o r r e l a t i o n s  be tw een  th e  
6 , 9, and  12-min ru n s  and maximal p r e d i c t e d  oxygen 
consum ption  ( r = .4 5 ,  .3 7 ,  .4 9 ,  r e s p e c t i v e l y )  f o r  f e m a le s .
G e t c h e l l ,  K i r k e n d a l l ,  and Robbins (1977) d e te rm in e d  
t h a t  f o r  young fem ale  a d u l t  jo g g e r s  th e  1 .5 -mi ru n  seemed 
t o  be an a c c e p ta b le  d i s t a n c e  f o r  e s t i m a t i n g  a e r o b ic
power as  e v id e n c e d  by a c o r r e l a t i o n  o f  .91  w i th  p r e d i c t e d
« •
max VO2 . S in ce  max VC^ was p r e d i c t e d  and n o t  a c t u a l l y
m easured , r e s e r v a t i o n  sh o u ld  be u sed  i n  a p p ly  th e  r e s u l t s .  
I n  v iew  o f  th e  l i m i t e d  r e s e a r c h  t h e r e  a p p e a rs  t o  be a 
gap i n  th e  l i t e r a t u r e  w i th  r e g a r d  t o  ru n n in g  f i e l d  t e s t s  
as m easures  o f  a e r o b ic  power f o r  fem ale  a d u l t s .
F i t n e s s  L e v e l . The m a jo r i t y  o f  th e  r e s e a r c h  i n  
t h i s  a r e a  h a s  n o t  c o n s id e r e d  f i t n e s s  l e v e l  as an i n d e ­
p e n d e n t  v a r i a b l e .  Some o f  th e  s t u d i e s  u sed  f i t  s u b j e c t s  
(D isch  e t  a l . , 1975; R i s b i s l  & K ac h ad o r ian , 1969) w h i le  
o th e r  r e s e a r c h e r s  c o l l e c t e d  d a t a  on u n f i t  s u b j e c t s  
(S h v a r tz  e t  a l . , 1973; W iley  & S h av e r ,  1972) f o r  th e  
c o r r e l a t i o n  o f  max VO2  and d i s t a n c e  r u n s .  S t i l l  o th e r  
i n v e s t i g a t o r s  f a i l e d  t o  m en tio n  th e  l e v e l  o f  f i t n e s s  o f
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t h e i r  s u b j e c t s  (B urke, 1976; Cooper, 1968). K earney
and Byrnes (1974) u se d  th e  fo l lo w in g  d iv e r g e n t  a b i l i t y
groups to  e v a lu a t e  th e  r e l a t i o n s h i p  o f  f i t n e s s  l e v e l
i n  th e  p r e d i c t i o n  power o f  ru n n in g  t e s t s :  n o n - a t h l e t e s ,
p h y s i c a l  e d u c a t io n  m a jo rs ,  and c ro s s  c o u n try  r u n n e r s .
The a u th o r s  found  t h a t  th e  lo n g e r  d i s t a n c e s  (12-m in
ru n  and 5-mi r a c e )  p r e d i c t e d  b e t t e r  f o r  s u b j e c t s  w i th  
%
h ig h e r  max VC^ ( c r o s s  c o u n try  r u n n e r s ) . However, th e
more f i t  th e  s u b j e c t s  th e  low er th e  p r e d i c t i o n  f o r
s h o r t  d i s t a n c e s .  For. exam ple , th e  12-min c o r r e l a t e d  .8 0 ,
.6 4 ,  and .28 w ith  max VO2  f o r  th e  n o n a t h l e t e s ,  m a jo rs
and c r o s s - c o u n t r y  g ro u p , r e s p e c t i v e l y .  The s t r e n g t h
*
o f  th e  r e l a t i o n s h i p  betw een  max VO2  and d i s t a n c e  ru n s  
i n c r e a s e d  as a d i r e c t  f u n c t io n  o f  d i s t a n c e  ( f o r  th e  
m a jo rs  th e  c o r r e l a t i o n  ran g ed  from - .3 0  f o r  th e  %-mi 
ru n  t o  .64  f o r  th e  12-min r u n ) .  C a u tio n  sh o u ld  be u sed  
i n  i n t e r p r e t i n g  th e s e  r e s u l t s  b e c a u se  max VO2  was e s t i ­
m ated from th e  A strand-R hym ing t e s t  (A s tra n d  & R odahl, 
1970, p . 3 55 ) . T here  needs t o  be f u r t h e r  r e s e a r c h  on 
f i t n e s s  as a v a r i a b l e  b e f o r e  g e n e r a l i z a t i o n s  can  be 
m ade.
Body C o m p o s it io n . Body co m p o s it io n  i s  th e  r e l a t i o n ­
s h ip  betw een  body f a t  and le a n  body w e ig h t .  The i n f lu e n c e  
o f  p e r c e n t  body f a t  on d i s t a n c e  ru n n in g  p e rfo rm a n ce  i s  
n o t  g e n e r a l l y  c o n s id e r e d  when i n t e r p r e t i n g  th e  r e s u l t s  
(AAHPER, 1975; C ooper, 1968; C u re to n , H ensley  & T i b u r z i ,  
1979; D isch  e t  a l . , 1975; W iley & S h av e r ,  1972). E a r ly
r e s e a r c h e r s  (B u sk irk  & T a y lo r ,  1957; Welch, R e in d eau ,
C r i s p ,  & I s e n s t e i n ,  1958) t h e o r i z e d  t h a t  e x c e s s iv e  body f a t  
d e c re a s e s  p e rfo rm a n ce  i n  r e l a t i v e l y  lo n g ,  e x h a u s t iv e ,  
w e ig h t  b e a r in g  work such  as d i s t a n c e  ru n n in g  b e c a u se  
body f a t  i n c r e a s e s  t o t a l  body w e ig h t  w hich , i n  t u r n ,  
i n c r e a s e s  th e  en e rg y  demand w i th o u t  a c o r re sp o n d in g  
i n c r e a s e  i n  maximal oxygen consum ption . Many r e s e a r c h e r s  
have  r e p o r t e d  s i g n i f i c a n t  n e g a t iv e  r e l a t i o n s h i p  betw een  
body f a t  and d i s t a n c e  ru n  p e rfo rm an ce  and r e l a t e d  
m easu res  o f  a e r o b ic  power (C u re to n  e t  a l . , 1977; Dempsey, 
1964; G e tc h e l l  e t  a l .  , 1977; G i t i n ,  O le ru d , & C a r r o l l ,
1974; K atch  e t  a l . , 1973; K i r e i l i s  & C u re to n , 1947;
W ilmore, Royce, G ir a n d o la ,  K a tch , & K a tch , 1970).
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When i n d i v i d u a l s  v a ry  i n  body f a t ,  VO2  max (ml*kg 
min) i s  l e s s  confounded  m easure o f  a b s o lu te  a e r o b ic  power, 
b u t  a l s o  r e f l e c t s  i n d i v i d u a l  d i f f e r e n c e s  i n  body com posi­
t i o n  (B u sk irk  & T a y lo r ,  1957; Welch e t  a l . , 1958). Body 
f a t  i n c r e a s e s  body w e ig h t  w i th o u t  c o n t r i b u t i n g  t o  th e  
b o d y 's  a b i l i t y  to  ta k e  i n  and u t i l i z e  oxygen. As s t a t e d  
e a r l i e r  a n e g a t iv e  r e l a t i o n s h i p  h as  been  found betw een  
p e r c e n t  body f a t  and r e l a t i v e  VO2  max (B u sk irk  &
T a y lo r ,  1957; C u re to n  e t  a l . , 1977; G e tc h e l l  e t  a l . ,
1977; G i t i n  e t  a l . , 1974; K atch  e t  a l . , 1973). When 
VO2  max i s  e x p re s s e d  r e l a t i v e  t o  f a t  f r e e  w e ig h t  (FFW), 
t h e  c o r r e l a t i o n  w i th  d i s t a n c e  ru n s  d e c re a s e s  s i g n i f i c a n t l y  
(C u re to n  e t  a l . , 1973; G i t i n  e t  a l . , 1974; K atch  e t  a l . ,
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1973). These f i n d i n g s  s u g g e s t  t h a t  p a r t  o f  th e  h ig h  
c o r r e l a t i o n  b e tw een  d i s t a n c e  ru n s  and VO2  max (ml kg 
m in-1) i s  due t o  th e  e f f e c t s  o f  body co m p o s it io n  on 
max VO2 .
In  a more r e c e n t  s tu d y  C u re to n , S p a r l in g ,  E vans, 
Jo h n so n , Kong, and P u rv is  (1978) examined th e  e f f e c t  
o f  e x c e ss  body w e ig h t  ( f a t )  on max VC^ and d i s t a n c e  
ru n  p e r fo rm a n c e .  More s p e c i f i c a l l y ,  th e y  e v a lu a t e d  th e  
i n f lu e n c e  o f  5 , 10, and 15 p e r c e n t  a d d i t i o n a l  e x t e r n a l  
w e ig h t  (added  t o  th e  t ru n k )  on max VO2  v a lu e s  and 12-min 
ru n  s c o re s  f o r  6 young a d u l t s  (2 fem ales  and 4 m a l e s ) . 
The r e s u l t s  showed t h a t  changes i n  ex cess  body w e ig h t  
r e l a t i v e  to  t o t a l  body w e ig h t  and d i s t a n c e  co v e re d  i n  
a 12-min p e r io d  a r e  in d e p e n d e n t  o f  a b s o lu te  a e r o b ic  
power changes . These f in d in g s  im ply t h a t  an i n d i v i d u a l  
c o u ld  have  a r e a s o n a b le  l e v e l  o f  a b s o lu te  a e r o b ic  pow er, 
y e t  t h i s  f i t n e s s  l e v e l  co u ld  be masked by a h ig h  p e r c e n ­
ta g e  o f  body f a t .
I n f lu e n c e s  o f  th e  N a tu re  o f  th e  T e s t  o f  th e  V a l i d i t y  o f  
D is ta n c e  Runs
D is ta n c e  Covered i n  C r i t e r i o n  Tim e. Balke (1963) 
p io n e e re d  w a lk - ru n  f i e l d  t e s t s  by u s in g  th e  maximum d i s ­
ta n c e  c o v e re d  i n  a 15-min tim e p e r io d  as a m easure o f  
a e r o b i c  pow er. T h is  t e s t  l e d  t o  th e  p o p u la r  12-min 
ru n  t e s t  (C ooper, 1968). C o o p e r 's  c o n t r o l l e d  s e t t i n g  
w i th  115 m i l i t a r y  p e r s o n n e l  p ro d u ced  a h ig h  c o r r e l a t i o n  
( .9 0 )  betw een  l a b o r a t o r y  o b ta in e d  VO2  max and ru n n in g
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s c o r e s .  T h is  s tu d y  p rom pted  o th e r  r e s e a r c h  i n  w hich 
c o r r e l a t i o n  c o e f f i c i e n t s  were r e p o r t e d  r a n g in g  from  .34  
t o  .90 ( D o o l i t t l e  & B ig b e e , 1968; J e s s u p  e t  a l . ,
1973).
However, d i f f e r e n c e s  a r e  t o  be e x p e c te d  b e c a u se  o f  
such  f a c t o r s  as  sam ple s i z e  and w i th in  sam ple v a r i a t i o n .  
C o r r e l a t i o n  c o e f f i c i e n t s  a r e  g e n e r a l l y  h ig h e r  w i th  
h e te ro g e n e o u s  sam ples  (D isch ,  e t  a l . , 1975) such  as 
when th e  ages o f  th e  s u b j e c t s  span  a w ide ra n g e .  Re­
s e a r c h  i s  somewhat l i m i t e d  when one i s  s e e k in g  an o p t i ­
mal tim e p e r io d  f o r  a ru n n in g  t e s t  t o  p r e d i c t  a e r o b ic  
p o w er .
J a c k so n  and Coleman (1976) found  c o r r e l a t i o n s  o f  
th e  9 and 12-min ru n s  w i th  max VO2  n o t  to  be s i g n i f i ­
c a n t ly  d i f f e r e n t  f o r  c h i l d r e n  ( r= .8 2  and r= .8 2  f o r  boys 
and r= .7 1  and r = .7 1  f o r  g i r l s ,  r e s p e c t i v e l y ) .  A m in i ­
mum tim e  p e r io d  o f  a t  l e a s t  5 m in u tes  o f  ru n n in g  has  
been  s u g g e s te d  by K a tch , P e c h a r ,  McArdle, and Weltman 
(1973) to  r a i s e  t o  an a c c e p ta b le  l e v e l  th e  p r e d i c t i o n  
o f  a e r o b ic  power from  t o t a l  d i s t a n c e  co v e re d .  In  a 
more r e c e n t  s tu d y ,  C u s te r  and Chaloupka (1977) co n c lu d ed  
t h a t  th e  6-m in ru n  co u ld  be u se d  i n  l i e u  o f  th e  12-min 
ru n  b e c a u se  s i m i l a r  c o r r e l a t i o n s  were found betw een  
th e s e  ru n s  w i th  max VO2  as th e  c r i t e r i a  ( r= .4 5  and r = .4 9 ,  
r e s p e c t i v e l y ) .
I f  a t e s t  n eed s  to  be a t  l e a s t  5-m in long  and th e  
6 -  and 9-m in ru n s  a r e  as good as th e  12-min r u n ,  th e n  th e
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6 -rnin ru n  c o u ld  be more e f f i c i e n t  w i th  r e g a r d  t o  a d m in is ­
t r a t i v e  f e a s i b i l i t y .  More r e s e a r c h  i s  n ee d ed , and m ost 
p r a c t i t i o n e r s  h ave  c o n t in u e d  t o  u se  th e  w e l l  e s t a b l i s h e d  
12-m in ru n  as a f i e l d  t e s t  o f  a e ro b ic  power.
Amount o f  Time f o r  C r i t e r i o n  D i s t a n c e . The 600-yd  
w a lk - ru n  was in c lu d e d  i n  th e  o r i g i n a l  AAHPER Youth 
F i t n e s s  m anual as  a  m easure o f  c a r d i o r e s p i r a t o r y  en d u ran ce  
( a e r o b ic  p o w e r ) . A number o f  s t u d i e s  have shown t h a t  
t h i s  d i s t a n c e  i s  to o  s h o r t  t o  r e f l e c t  t r u e  d i f f e r e n c e s  
i n  a e r o b i c  power (D rake , J o n e s ,  Brown, & S hephard ,
1978; K atch e t  a l . , 1973; R i b i s l  & K ac h ad o r ian , 1969;
Vodal e t  a l . , 1974). The mean tim e f o r  m a le s ,  ages 14- 
15 on th e  600-yd ru n  t e s t  was a p p ro x im a te ly  1 .5  to  2 
min (K atch  e t  a l . , 1973) w hich was co n c lu d ed  to  be 
below  th e  needed  m in im al tim e t o  p r e d i c t  a e r o b ic  power 
from  a d i s t a n c e  ru n .  U sing m ale s u b j e c t s  o f  ap p ro x im a te ­
ly  th e  same ag e , D o o l i t t l e  and B igbee (1968) and F a l l s ,  
I s m a i l  and MacLoud (1966) r e p o r t e d  s i m i l a r  r e s u l t s  w i th  
c o r r e l a t i o n s  betw een  th e  600-yd and VOg max o f  - .6 2  
and - . 6 4 ,  r e s p e c t i v e l y .  Burke (1976) s u g g e s te d  t h a t  
th e  600-yd does m easure  a e r o b ic  power t o  some e x t e n t ,  
b u t  ru n s  o f  such  a s h o r t  d i s t a n c e  a l s o  e v a lu a t e  i n d i v i ­
d u a l  d i f f e r e n c e s  i n  ru n n in g  sp e ed .
S e v e r a l  i n v e s t i g a t o r s  (B urke, 1976; G u tin  e t  a l . , 
1976; K earney & Bynes, 1974; K rahenbuhl e t  a l . , 1977; 
K rahenbuh l e t  a l . , 1978; R i b i s l  & K ac h a d o r ia n ,  1969;
W iley & S h a v e r ,  1972) s e c u re d  m easurem ents f o r  th e
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c o r r e l a t i o n  o f  VO2  max w i th  d i s t a n c e s  lo n g e r  th a n  
600-yds ( e .g .  1 , 1 %, 2 , m i le  r u n s . . . e t c . ) . I t  has  
been  g e n e r a l l y  fo u n d  t h a t  as th e  d i s t a n c e  i n c r e a s e s ,  
th e  m agn itude  o f  t h e  c o r r e l a t i o n  w i th  VO2  max a l s o  
i n c r e a s e s .  W iley  and Shaver (1972) found  t h a t  2- and 
3-mi t e s t s b o t h  h ad  r a t h e r  low c o r r e l a t i o n s  w i th  max 
V( > 2  o f  - .4 7  and - . 4 3 ,  r e s p e c t i v e l y .  A lthough lo n g e r  
d i s t a n c e  ru n s  a p p e a r  t o  be  b e t t e r  t o o l s  f o r  a e r o b ic  
power p r e d i c t i o n s ,  f u t u r e  r e s e a r c h  i s  needed  t o  uncover  
w h e th e r  v a l i d i t y  i n c r e a s e s  i n  a l i n e a r  f a s h io n  as tim e 
o f  ru n n in g  i n c r e a s e s .
Summary
S e v e ra l  v a r i a b l e s •i n f l u e n c e  th e  v a l i d i t y  o f  ru n n in g  
t e s t s  i n  m e asu r in g  a e r o b ic  pow er. Under th e  c irc u m ­
s t a n c e s ,  i t  seems u n re a s o n a b le  t o  e x p e c t  v a r io u s  d i s t a n c e  
ru n  t e s t s  to  c o r r e l a t e  v e ry  h ig h ly  w i th  a c o n t r o l l e d  
l a b o r a t o r y  t e s t .  T here  a r e  numerous s u g g e s te d  e x p la n a ­
t i o n s  f o r  th e  l a c k  o f  ag reem en t among th e  o b ta in e d  
c o r r e l a t i o n s  be tw een  d i s t a n c e  runs  and maximum oxygen 
consum ption . The f o l lo w in g  i s  a  l i s t  o f  p o s s i b l e  
r e a s o n s  f o r  i n c o n s i s t e n c i e s :
1. The s i z e  o f  th e  sam ple u sed  can i n f lu e n c e  th e  
c o r r e l a t i o n  c o e f f i c i e n t .  For c o r r e l a t i o n  
r e s e a r c h  i t  i s  ad v an tageous  t o  have l a r g e  
sam p les .  I t  i s  h a rd  t o  o b ta in  maximum oxygen 
u p ta k e  m easu res  on l a r g e  numbers o f  s u b j e c t s .
In  t h i s  r e s p e c t  some o f  th e  r e s e a r c h  i n  th e
l i t e r a t u r e  on d i s t a n c e  ru n s  u se d  as few as 
35 s u b j e c t s  ( e . g .  W iley & S h av er ,  1972), w h i le  
o th e r s  ( e . g .  Cooper, 1968) w ere a b le  to  u se  
o v e r  100 s u b j e c t s .  Sample s i z e  w hich  in f lu e n c e s  
th e  v a r i a b i l i t y  among th e  p o p u la t i o n  s t u d i e d ,  
may p ro v id e  p a r t i a l  e x p la n a t io n  f o r  W iley and 
S h a v e r 's  (1972) c o e f f i c i e n t  o f  - . 4 7  f o r  th e
2-mi ru n  t e s t  and C o o p e r 's  (1968) c o e f f i c i e n t  
o f  .90 f o r  th e  12-min ru n  t e s t .
A n o th er  i n f l u e n c e  i n  t h e .d e g r e e  o f  r e l a t i o n s h i p  
c o u ld  be a t t r i b u t e d  t o  th e  v a r i a b i l i t y  among 
th e  s u b j e c t s  t e s t e d .  T h is  i s  o f t e n  a  consequence 
o f  sam ple s i z e .  Most s t u d i e s  have  employed 
homogeneous g roups such  as c o l l e g e  age m ales 
o r  fem ales  (K atch  & Henry 1972; R i b i s l  & 
K a c h a d a r ia n ,  1969), w h e rea s ,  Cooper (1968) 
u se d  s u b j e c t s  whose ages ra n g e d  from  17 to  52 
and w i th  body w e ig h ts  from 114 t o  270 pounds.
The more h e te ro g e n e o u s  th e  g ro u p , th e  g r e a t e r  
th e  l i k e l i h o o d  o f  o b ta in in g  a h ig h e r  c o r r e l a ­
t i o n  c o e f f i c i e n t .
There a r e  a l s o  p s y c h o lo g ic a l  f a c t o r s  such  as 
m o t i v a t i o n  and p a in  t o l e r a n c e  w hich  a f f e c t  
th e  v a l i d i t y  o f  d i s t a n c e  ru n  t e s t s .  N elson  
(1978) s u g g e s ts  t h a t  in f o rm a t io n  such  as norms 
and g o a ls  t o g e th e r  w i th  t e s t  i n s t r u c t i o n  can
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have a  s i g n i f i c a n t  e f f e c t  on p e r fo rm a n c e .
4. C o r r e l a t i o n  c o e f f i c i e n t s  can v a ry  among s t u d i e s  
as th e  r e s u l t  o f  d i f f e r e n t  p ro c e d u re s  u se d  as 
th e  c r i t e r i o n  o f  maximum oxygen u p ta k e .  For 
exam ple , McArdle e t  a l .  (1973) r e p o r t e d  c o r r e ­
l a t i o n s  be tw een  maximum oxygen u p ta k e  m easu re ­
ments , u s in g  s i x  d i f f e r e n t  ty p e s  o f  w o rk lo a d s , 
ra n g e d  from  .75 t o  .97 .
5. The f i t n e s s  l e v e l  o f  th e  s u b j e c t s  can a f f e c t
th e  r e l a t i o n s h i p  betw een d i s t a n c e  ru n s  and max 
%
VC^. I f  t h e  s u b j e c t ' s  f i t n e s s  l e v e l  i s  e x tre m e ­
ly  low, d i s t a n c e  ru n s  may be to o  s t r e n u o u s  
t o  m easure  a e r o b ic  pow er, and , c o n v e r s e ly ,  
lo n g e r  d i s t a n c e  ru n s  a r e  needed  f o r  h ig h ly  
f i t  i n d i v i d u a l s  i n  o r d e r  t o  d i s t i n g u i s h  among 
d i f f e r e n t  a b i l i t y  l e v e l s  (K earney & B y rn e s ,
1974).
6. The l e n g th  o r  d u r a t i o n  o f  th e  d i s t a n c e  ru n  
can p la y  an im p o r ta n t  r o l e  i n  th e  l e v e l  o f  
p r e d i c t i o n .  Some t e s t s  have b een  shown to  
be to o  s h o r t  ( e .g .  600-yd w a lk - ru n )  (K atch 
e t  a l . , 1973) and o th e r s  to o  lo n g  ( e .g .  3-mi 
ru n )  (W iley & S h av e r ,  1972). H ig h e r  c o r r e l a -  
t i o n s  f o r  d i s t a n c e  ru n s  and VO2  max have  been 
found  w i th  l e s s  r ig o r o u s  t e s t s  such  as th e  
1-mi ru n  and th e  9-m in ru n  as  opposed  t o  th e
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3-mi and th e  12-min r u n s , r e s p e c t i v e l y  
( Ja c k so n  & Coleman, 1976; W iley  & S h av e r ,
1972).
7. When o n ly  fem ale  s u b j e c t s  have  been  s t u d i e d ,  
th e  c o r r e l a t i o n  c o e f f i c i e n t s  be tw een  la b  and 
f i e l d  m easures  o f  a e r o b ic  power te n d  to  be 
low and som etim es u n a c c e p ta b le  (K atch  e t  a l . ,
1973).
8. Body co m p o s it io n  has  an i n f l u e n c e  on th e  c o r r e ­
l a t i o n .  In  g e n e r a l  t h e r e  i s  a n e g a t iv e  r e l a ­
t i o n s h i p  betw een  body f a t  and d i s t a n c e  ru n n in g  
pe rfo rm a n ce  as a m easure  o f  a e r o b ic  power 
(C u re to n  e t  a l . , 1977).
S ta te m e n t  o f  th e  P roblem  
The p r im a ry  p u rp o se  o f  th e  s tu d y  was t o  d e te rm in e  
th e  v a l i d i t y  o f  ru n n in g  f o r  d i f f e r e n t  d u r a t io n s  i n  
p r e d i c t i n g  maximum oxygen u p ta k e  i n  c o l l e g e  age women 
o f  d i f f e r e n t  f i t n e s s  l e v e l s  and t o  e v a lu a t e  th e  i n f lu e n c e  
o f  body c o m p o s it io n  on th e s e  m e a su re s .  More s p e c i f i c a l l y ,  
d i s t a n c e s  co v e re d  i n  4-m in , 8-m in , and 12-min w ere 
c o r r e l a t e d  w i th  maximal oxygen consum ption  f o r  d iv e r g e n t  
a b i l i t y  g r o u p s .
R esea rc h  H ypotheses 
The fo l lo w in g  h y p o th e se s  were t e s t e d :
1. A s i g n i f i c a n t  v a l i d i t y  c o e f f i c i e n t  w i l l  be  
found  (£  < .05) f o r  a l l  t h r e e  d i s t a n c e  ru n s  
f o r  a l l  a b i l i t y  g r o u p s .
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2. The v a l i d i t y  o f  th e  ru n s  w i l l  be d i f f e r e n t
among groups  i n  t h a t  as  th e  a b i l i t y  l e v e l  o f
t h e  g roups i n c r e a s e s , th e  s t r o n g e r  v a l i d i t y
c o e f f i c i e n t s  w i l l  be found  w i th  th e  lo n g e r
r u n s .  For exam ple , th e  4-m in ru n  w i l l  c o r r e -
«
l a t e  th e  h i g h e s t  w i th  max VO2  f o r  th e  b e g in ­
n in g  jo g g e r s  and th e  12-min ru n  w i l l  c o r r e l a t e  
th e  s t r o n g e s t  w i th  max VO2  f o r  th e  t r a c k  
r u n n e r s .
3. S i g n i f i c a n t  d i f f e r e n c e s  w i l l  be found among 
th e  b e g in n in g ,  in t e r m e d ia t e  and t r a c k  s u b je c t s  
on th e  max VO2  v a l u e s ,  d i s t a n c e  co v ered  i n  
th e  t h r e e  c r i t e r i o n  t i m e s , and th e  p e r c e n t  
f a t  v a lu e s .  As th e  a b i l i t y  l e v e l  i n c r e a s e s  
th e  max VO2  v a lu e s  and d i s t a n c e  s c o re s  w i l l  
a l s o  i n c r e a s e .
4 . There  w i l l  be a s i g n i f i c a n t  n e g a t iv e  r e l a t i o n ­
s h ip  betw een  p e r c e n t  f a t  and b o th  th e  t h r e e  
ru n n in g  f i e l d  t e s t s  and th e  r e l a t i v e  max VO2  
v a lu e s  f o r  a l l  g r o u p s .
O p e r a t io n a l  D e f i n i t i o n s  
Maximal Oxygen Consumption
Maximal oxygen consum ption  ( c a r d i o - r e s p i r a t o r y  
f i t n e s s )  was d e f in e d  as  th e  h i g h e s t  oxygen consum ption  
w hich an i n d i v i d u a l  can a t t a i n  d u r in g  a g rad ed  t r e a d m i l l  
ru n  t o  e x h a u s t io n .  Max VO2  was o b ta in e d  when a s u b j e c t ' s
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oxygen u p ta k e  f a i l e d  t o  i n c r e a s e  w i th  an in c r e a s e d  
w o rk lo ad .
C r i t e r i o n  Time D is ta n c e  Runs
T h is  te rm  r e f e r r e d  t o  th e  m easurem ent o f  t o t a l  d i s ­
ta n c e  co v e re d  on a  220-yd  t r a c k  f o r  ru n s  o f  4 , 8, 12-min 
i n  d u r a t io n .
R e s id u a l  Volume
R e s id u a l  volume was t h e  amount o f  a i r  rem a in in g  
i n  th e  lungs  a f t e r  a maximal e x p i r a t i o n .  I t  was e s t i ­
m ated as 28 p e r c e n t  o f  th e  v i t a l  c a p a c i ty  (W ilm ore, 1969). 
P e r c e n t  F a t
P e r c e n t  f a t  was th e  r a t i o  o f  t o t a l  body w e ig h t  to  
le a n  body w e ig h t .  I t  was e s t im a te d  by u n d e rw a te r  
w eig h in g  p r o c e d u r e s .
F a t  F ree  W eight
F a t  f r e e  w e ig h t  was t o t a l  body w e ig h t  minus 
f a t  w e ig h t .
Assum ptions
The m ajo r  a s su m p tio n s  i n  t h i s  s tu d y  w ere : (1) th e
m easurem ent o f  max VO2  d u r in g  g rad e d  e x e r c i s e  i s  th e  b e s t  
a s se ssm en t o f  a e r o b ic  power; (2) t h e  s u b j e c t s  w ould e x e r t  
maximum e f f o r t  d u r in g  a l l  t e s t s ;  (3) h y d r o s t a t i c  w e ig h in g  
i s  an a c c u r a te  m easure  o f  body co m p o s it io n  a s s e s s m e n t .
L im i ta t i o n s
Even though  th e  s u b j e c t s  w ere i n s t r u c t e d  t o  p e r fo rm  
t o  th e  b e s t  o f  t h e i r  a b i l i t y ,  t h e r e  was no way t o  e n s u re  
t h a t  such  an e f f o r t  was p ro d u ced  i n  th e  f i e l d  t e s t s .
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A n o th er  l i m i t a t i o n  may have  been  th e  e f f e c t s  o f  th e  more 
l i m i t e d  knowledge o f  ru n n in g  p ac e  on p erfo rm an ce  f o r  
th e  b e g in n in g  and in t e r m e d i a t e  jo g g in g  groups as 
opposed t o  th e  more e x p e r ie n c e d  r u n n e r s . Maximal oxygen 
u p ta k e  m easurem ent c o n ta in s  a p p ro x im a te ly  5 to  8 p e r c e n t  
b i o l o g i c a l  e r r o r  and l e s s  th a n  10 p e r c e n t  e x p e r im e n ta l  
e r r o r  (Sady, K atch & F re e d so n ,  1979). The d iv e r g e n t  
backgrounds o f  p h y s i c a l  a c t i v i t y  o f  a l l  th e  s u b j e c t s  may 
have i n f lu e n c e d  th e  p e rfo rm an ce  m e a s u re s . F i n a l l y  th e  
s m a l l  number o f  s u b j e c t s  p e r  group and th e  p o p u la t io n  
t h a t  th e s e  s u b j e c t s  r e p r e s e n t e d  ( c o l l e g e  fem a les)  p la c e d  
an obv ious  r e s t r i c t i o n  on th e  g e n e r a l i z a t i o n s  o f  th e  
r e s u l t s .
S i g n i f i c a n c e  o f  t h e  Study
An a c c e p te d  o b j e c t i v e  o f  any p h y s i c a l  e d u c a t io n  
program  i s  th e  developm ent and m easurem ent o f  c a r d i o ­
r e s p i r a t o r y  f i t n e s s .  The m ost a c c e p te d  m easure o f  a e ro b ic  
power i s  maximum oxygen consum ption , w hich i s  o b ta in e d  
i n  a l a b o r a t o r y  s e t t i n g .  L a b o ra to ry  m easures  o f  a e r o b ic  
power a r e  n o t  p r a c t i c a l  f o r  mass t e s t i n g .
D is ta n c e  ru n s  have  b een  w id e ly  employed as  f i e l d  
m easures  i n  e v a l u a t i n g  c a r d i o - r e s p i r a t o r y  f i t n e s s .
I f  d i s t a n c e  ru n s  a r e  g o in g  t o  be u t i l i z e d  to  d e te rm in e  
a e r o b ic  pow er, i t  i s  n e c e s s a r y  to  d e te rm in e  th e  v a l i d i t y  
o f  th e s e  t e s t s .  A number o f  r e s e a r c h e r s  have e s t a b l i s h e d  
th e  v a l i d i t y  o f  d i s t a n c e  ru n  t e s t s  w i th  male s u b j e c t s .
Very few i n v e s t i g a t o r s  have  a t te m p te d  t o  examine th e
p r e d i c t i v e  power o f  d i s t a n c e  ru n  t e s t s  w i th  fem ale  
s u b j e c t s .  No p u b l i s h e d  r e s e a r c h  has  in v o lv e d  fem a le s  
o f  d i f f e r e n t  f i t n e s s  l e v e l s  i n  p r e d i c t i n g  maximum 
oxygen consum ption  from  ru n n in g  t e s t s .  I n  t h i s  r e s p e c t  
i t  i s  b e l i e v e d  t h a t  as  th e  f i t n e s s  l e v e l  o f  th e  s u b j e c t  
i n c r e a s e s  so  does th e  need  f o r  a  lo n g e r  t e s t  i n  o r d e r  
t o  d i s t i n g u i s h  among d i f f e r e n t  i n d i v i d u a l  a e ro b ic  power 
a b i l i t i e s .  M oreover, th e  e f f e c t s  o f  body c o m p o s it io n  
a re  se ldom  c o n s id e r e d  i n  s t u d i e s  o f  t h i s  ty p e .
I t  was hoped t h a t  t h i s  s tu d y  would p ro v id e  th e  
p h y s i c a l  e d u c a to r  w i th  i n s i g h t  i n  ch o o s in g  a v a l i d  
ru n n in g  t e s t  t o  a s s e s s  c a r d i o - r e s p i r a t o r y  f i t n e s s  i n  
fem ale  c o l l e g e  age s tu d e n t s  o f  d i f f e r e n t  f i t n e s s  l e v e l s .  
I t  was f o r  t h i s  r e a s o n  t h a t  th e  4-m in , 8-m in , and 12-min 
ru n s  were chosen  f o r  t h i s  s tu d y .  These ru n s  r e p r e s e n t  
th e  minimum and maximum d i s t a n c e  f o r  f i e l d  t e s t s  o f  
t h i s  ty p e .  These p a r t i c u l a r  c r i t e r i o n  tim e ru n s  
ro u g h ly  p a r a l l e l  th e  %-mi, 1 -m i, and 1 %-mi r u n s ,  
r e s p e c t i v e l y ,  and t h e r e f o r e  th e y  r e p r e s e n t  th e  m in i ­
mum and maximum d i s t a n c e  f o r  c r i t e r i o n  d i s t a n c e  ru n  
t e s t s  a l s o .  T h is  s tu d y  exam ined p r a c t i c a l  c o n s id e r a t i o n s  
o f  ru n n in g  th e  4 -m in , 8-min and 12-min ru n s  w i th  r e g a r d  
t o  c l a s s  t im e  and f i t n e s s  l e v e l .  R e g re s s io n  e q u a t io n s  
were e s t a b l i s h e d  f o r  p r e d i c t i n g  maximum oxygen consump­
t i o n  from  t h e s e  ru n s  f o r  b e g in n in g ,  i n t e r m e d i a t e ,  and 
advanced r u n n e r s .  From th e s e  e q u a t io n s  com parisons 
can  be made be tw een  d i s t a n c e  ru n s  and o th e r  f i e l d
m easures  w hich a l s o  t r y  to  e s t im a te  maximum oxygen 
consum ption .
Chapter 2
METHODS
Overview o f  th e  S tudy 
T h is  e x p e r im en t i n v e s t i g a t e d  th e  v a l i d i t y  o f  
d i s t a n c e  ru n  t e s t s  i n  e s t i m a t i n g  a e r o b ic  power f o r  
c o l l e g e  women o f  d i f f e r e n t  f i t n e s s  l e v e l s .  D is ta n c e s  
co v e red  i n  4 , 8, and  12 m in u te s  o f  ru n n in g  w ere c o r r e ­
l a t e d  w i th  maximal oxygen consum ption  w hich  was m easured  
by s t a n d a r d  open c i r c u i t  s p i r o m e te r y .  Body co m p o s it io n  
was d e te rm in e d  by u n d e rw a te r  w e ig h t in g  t o  e v a lu a t e  
th e  i n f lu e n c e s  o f  body f a t  on ru n n in g  p e rfo rm a n ce .
S e l e c t i o n  o f  S u b je c ts  
A t o t a l  o f  48 fem a le  v o lu n te e r s  s e rv e d  as s u b j e c t s .  
F o r t y - f o u r  o f  th e  s u b j e c t s  w ere s tu d e n t s  a t  L o u is ia n a  
S t a t e  U n iv e r s i t y .  The b re a k  down i s  as f o l lo w s :  s tu d e n t s
e n r o l l e d  i n  an i n t r o d u c t o r y  jo g g in g  c l a s s  (n = 1 7 ) , s tu d e n t s  
t a k in g  an i n t e r m e d ia t e  jo g g in g  c l a s s  (n = 1 9 ) , and v a r s i t y  
c ro s s  c o u n try  ru n n e r s  (n = 8 ) . The o th e r  f o u r  s u b j e c t s  
w ere two l o c a l  ro a d  ru n n e r s  who av e ra g ed  o v er  60-mi p e r  
week t r a i n i n g  and two s t a t e  h ig h  s c h o o l  c ro s s  c o u n try  
champion r u n n e r s .  These s u b j e c t s  w ere p la c e d  i n  th e  
c ro s s  c o u n try  group b e c a u se  o f  s i m i l a r  t r a i n i n g  and 
p e rfo rm a n ce  c h a r a c t e r i s t i c s .  The s u b j e c t s '  a v e ra g e  age
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and w e ig h t  was 1 9 .3  y e a r s  and 5 5 .9  k g , r e s p e c t i v e l y .
I n s t r u m e n ta t io n
T re a d m i l l
A Q uin ton  t r e a d m i l l ,  model 18 -54 , was u sed  as  th e  
m ethod o f  e x e r c i s e  f o r  th e  max VC  ^ t e s t .
Gas A n a ly z e rs
Beckman Model LB-2 and OM-11 M ed ica l Gas A n a ly z e rs  
were u se d  t o  m easure  th e  e x p i r e d  ca rb o n  d io x id e  and 
oxygen, r e s p e c t i v e l y .
ECG R ecord ing  A ppara tu s
A C r i t i k o n  E x e r c is e  M o n ito r  Model 1165 was u sed  
to  d e te rm in e  h e a r t  r a t e  a t  th e  v a r io u s  s t a g e s  o f  th e  
t r e a d m i l l  t e s t .
U nderw ater W eighing A ppara tus
A C h a t i l l o n  a u to p sy  s c a l e  was u sed  to  m easure th e  
s u b j e c t s '  u n d e rw a te r  w e ig h t .
S p iro m e te r
A Pneumoscan S300 s p i r o m e te r  was u t i l i z e d  t o  m easure 
th e  volume o f  i n s p i r e d  a i r  d u r in g  th e  maximal oxygen 
consum ption  t e s t .  A C o l l in s  s p i r o m e te r  was u se d  t o  
d e te rm in e  th e  s u b j e c t s '  v i t a l  c a p a c i ty .
P ro c e d u re s
The maximum oxygen consum ption  t e s t  was g iv e n  w i th in  
1-wk o f  th e  f i e l d  t e s t s .  S u b je c ts  were a f f o r d e d  p r a c t i c e  
t o  become a c q u a in te d  w i th  th e  u se  o f  th e  l a b o r a t o r y  
equ ipm en t. The two jo g g in g  g roups had  a t  l e a s t  18 c l a s s
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m e e tin g s  o f  jo g g in g  p r i o r  t o  th e  f i r s t  f i e l d  t e s t  w hich 
a l lo w e d  an aw areness  o f  p ace  t o  be d ev e lo p ed . These 
two groups w ere c o n s id e r e d  t o  be p h y s i c a l l y  a c t i v e  and 
t h e r e f o r e  needed  t o  p r a c t i c e  th e  t h r e e  d i s t a n c e  runs  
o n ly  once . S in ce  th e  s u b j e c t s  i n  th e  c ro s s  c o u n try  
group had j u s t  f i n i s h e d  t h e i r  s e a s o n ,  th e y  w ere 
c o n s id e r e d  p h y s i c a l l y  p r e p a r e d  f o r  th e  d i s t a n c e  ru n s .
The a d m i n i s t r a t i o n  o f  th e  t h r e e  d i s t a n c e  ru n s  was 
random ly v a r i e d  among s u b j e c t s  i n  an a t te m p t  t o  c o n t r o l  
f o r  s e q u e n t i a l  e f f e c t s .  Only one t e s t  was g iv e n  p e r  
day w i th  a t  l e a s t  two days o f  r e s t  betw een  t e s t s .  A l l  
d a t a  w ere c o l l e c t e d  i n  a 2-wk p e r io d  f o r  each  a b i l i t y  
g ro u p .
Maximum Oxygen Consumption T e s t
Most o f  th e  s u b j e c t s  r e p o r t e d  to  th e  l a b o r a to r y  
tw ic e .  On th e  f i r s t  day th e  s u b j e c t s  w ere f a m i l i a r i z e d  
w i th  t r e a d m i l l  r u n n in g ,  gas c o l l e c t i o n  a p p a r a tu s ,  and 
g e n e r a l  p r o t o c o l .  The e x p e r im e n ta l  d a ta  were c o l l e c t e d  
on th e  second  v i s i t .  Maximal oxygen consum ption  d a ta  
w ere m easured  by s t a n d a r d  open c i r c u i t  s p i r o m e te r y .
Oxygen u p ta k e  was d e te rm in e d  d u r in g  p r o g r e s s iv e  w ork­
lo a d s  . Maximal oxygen consum ption  was a t t a i n e d  when a 
s u b j e c t ' s  oxygen u p ta k e  f a i l e d  to  in c r e a s e  s i g n i f i c a n t l y  
(5% o r  l e s s )  d e s p i t e  an i n c r e a s e  i n  w ork load  (K arpov ich  & 
S in n in g ,  1971).
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The fo l lo w in g  i s  a b a s i c  d e s c r i p t i o n  o f  th e  l a b o r a ­
t o r y  t e s t  t o  d e te rm in e  th e  maximum oxygen consum ption .
A p r e l im in a r y  p e r io d  o f  a t  l e a s t  3 min r e s t  was a l lo w e d  
b e f o r e  t h e  e x e r c i s e  t e s t .  D uring  t h i s  p e r io d  th e  s u b ­
j e c t s  s a t  w h ile  b a s e l i n e  m e ta b o l ic  m easurem ents w ere 
e s t a b l i s h e d .  The t e s t  began  w i th  a  jo g g in g  sp eed  o f  
5 mph and 6% mph a t  0% t r e a d m i l l  g rad e  f o r  th e  f i r s t  5 
min o f  th e  t e s t  f o r  th e  two d i f f e r e n t  g roups o f  jo g g e r s  
and th e  t r a c k  g ro u p , r e s p e c t i v e l y .  A f t e r  t h i s  warm-up
th e  t r e a d m i l l  g rad e  was s e t  a t  7%% e l e v a t i o n  f o r  th e
t r a c k  group and 5% g rad e  f o r  th e  o th e r  two g r o u p s , th e n
e v e ry  two min t h e r e a f t e r  th e  g rad e  was in c r e a s e d  2%%
u n t i l  th e  t e r m i n a t i o n  o f  th e  t e s t  ( s e e  F ig u re  1 ) .  The
s u b j e c t s  were i n s t r u c t e d  to  ru n  f o r  as lo n g  as p o s s i b l e .
The ECG was ta k e n  th e  l a s t  5 s e c  o f  each  min t o  d e te rm in e  
h e a r t  r a t e .  When th e  h e a r t  r a t e  r e a c h e d  a p p ro x im a te ly  
160 b e a t s  p e r  m in , th e  volume o f  e x p i r e d  a i r  was m easu red ,
th e n  a n a ly z e d  e v e ry  15 s e c  o f  each  min u n t i l  th e  t e r m in a ­
t i o n  o f  th e  t e s t  ( s e e  F ig u re s  2 and 3 ) .  The volume o f  
oxygen consumed (VC^) was computed by m u l t ip ly in g  th e  
volume o f  a i r  e x p i r e d  (STPD) by th e  p e r c e n ta g e  o f  th e  
oxygen w hich was e x t r a c t e d .
D is ta n c e  Run T e s t
P r i o r  t o  th e  f i e l d  t e s t i n g ,  p r a c t i c e  was a l lo w ed  
a t  a l l  d i s t a n c e s .  A l l  ru n s  were a d m in is te r e d  i n  a  group 
t e s t i n g  s i t u a t i o n  i n  an a t te m p t  t o  p a r t i a l l y  c o n t r o l  f o r
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F ig u re  1. R e s e a rc h e r  c o n t r o l s  speed  and e l e v a t i o n  o f  
t r e a d m i l l  w h i le  e n c o u ra g in g  th e  s u b j e c t  
t o  ru n  as  long  as p o s s i b l e .
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F ig u re  2. S u b j e c t ' s  e x p i r e d  a i r  was a n a ly z e d  f o r  O2  
and CO2  p e r c e n t a g e s .
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F ig u re  3. R e s e a rc h e r  r e c o rd s  0« and C02 p e r c e n ta g e s  as  
w e l l  as m o n i to r in g  tn e  h e a r t  r a t e  o f  th e  
s u b j e c t .
m o t iv a t io n .  The ru n n in g  p e rfo rm a n ce s  f o r  th e  4 m in,
8 m in , and 12 min ru n s  w ere  r e c o r d e d  t o  th e  n e a r e s t  m e te r .  
The t o t a l  number o f  com ple te  la p s  co v e red  by each  
ru n n e r  i n  each  c r i t e r i o n  tim e  ru n  was r e c o rd e d  and 
m u l t i p l i e d  by 220. The t r a c k  was d iv id e d  i n t o  q u a r t e r s  
by down m arkers  so  t h a t ,  a t  th e  s i g n a l  f o r  th e  ru n n e r s  
t o  s t o p ,  th e  a s s i s t a n t s  to o k  n o te  o f  th e  d i s t a n c e  c o v e r ­
ed  t o  th e  n e a r e s t  q u a r t e r  o f  a la p  p a s t  th e  s t a r t i n g  
l i n e .  The a s s i s t a n t s  th e n  w alked  o f f  th e  number o f  yds 
from  th e  n e a r e s t  q u a r t e r  m a rk e r .  On th e  f i r s t  day o f  
f i e l d  t e s t i n g  each  o f  th e  g roups to o k  a d i f f e r e n t  
f i e l d  t e s t .  T here  w ere a t  l e a s t  two days o f  r e s t  i n  
be tw een  th e  d i s t a n c e  ru n s  w hich w ere a d m in is t e r e d  
e i t h e r  th e  week f o l lo w in g  o r  p r e c e d in g  th e  maximal 
oxygen consum ption  t e s t .
Body C om position
Each s u b j e c t ' s  body co m p o s it io n  was m easured  by 
u n d e rw a te r  w e ig h in g  p ro c e d u re s  w i th in  one week o f  th e  
o t h e r  p h y s i o l o g i c a l  t e s t s .  The s u b j e c t s  w ere  r e q u e s te d  
t o  w ear  a two p i e c e  b a th in g  s u i t  i n  o r d e r  t o  re d u c e  
th e  amount o f  t r a p p e d  a i r  b u b b le s  i n  th e  s u i t .  P r i o r  
t o  e n t e r i n g  th e  w a t e r ,  t h e  s u b j e c t ' s  d ry  w e ig h t  was 
e s t a b l i s h e d  from m easurem ents ta k e n  on a H ea lth -O -M e te r  
b a r  b a la n c e  s c a l e .  The s u b j e c t  th e n  e n t e r e d  th e  u n d e r ­
w a te r  w eig h in g  a p p a ra tu s  l o c a t e d  a t  th e  sh a l lo w  end 
o f  t h e  p o o l .  The a p p a ra tu s  c o n s i s t e d  o f  a t o p l e s s  and
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b o t to m le s s  box (122 cm h ig h ,  126 cm w id e , and 215 cm 
lo n g ) ,  a C h a t i l l o n  a u to p sy  s c a l e ,  and an aluminum fram ed 
s c r e e n  (62 cm by 190 cm ). The a u to p sy  s c a l e  was hung 
from a c e n t e r  beam (5 X 10 cm) s u p p o r te d  a t  each  end by 
two o th e r  beams (93 cm h ig h  5 X 10) w hich  were a t t a c h e d  
t o  th e  box. The s c r e e n  was hung h o r i z o n t a l l y  by co rd  
from th e  b a s e  o f  t h e  s c a l e  ab o u t 61 cm deep i n  th e  w a te r .
The s u b j e c t  assumed a p ro n e  p o s i t i o n  i n  th e  c e n t e r  
o f  th e  s c r e e n .  As she subm erged, sh e  e x h a le d  th e  
maximum amount o f  a i r  from h e r  l u n g s . U nderw ater w e ig h t  
was r e c o rd e d  b e f o r e  th e  s u b j e c t  r e s u r f a c e d  ( s e e  F ig u re  4 ) .  
Ten m easurem ents w ere ta k e n  w i th  th e  a v e ra g e  o f  th e  
h e a v i e s t  t h r e e  b e in g  u se d  f o r  a n a l y s i s  (K atch  & K atch ,
1980). The u n d e rw a te r  w e ig h t  minus th e  w e ig h t  o f  th e  
s c r e e n  was u t i l i z e d  i n  th e  f o l lo w in g  fo rm u las  (Mathews & 
Fox, 1976) to  compute body d e n s i t y  and p e r c e n t  f a t  (B rozek , 
A nderson & K ey s , 1963).
K = Kg Dry W eight -  Kg U nderw ater  W eight
W ater D e n s i ty
^  _ Kg Dry W eigh t, Where Du = Body D e n s i ty
%  K - (RV + 7 l )  D
and RV = R e s id u a l  Volume
% F a t  = ~ 7— -  4 .1 4 2  X 100 
b
W ater d e n s i t y  was o b ta in e d  by m easu rin g  th e  w a te r  
te m p e ra tu r e  and u s in g  th e  c o r re s p o n d in g  d e n s i t y  o f  w a te r  
from Chem ical Rubber T a b le s  (G ray , 1972). R e s id u a l
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F ig u re  4. S u b je c t  assumes a p ro n e  p o s i t i o n  on th e  w e ig h ­
in g  a p p a ra tu s  a s  r e s e a r c h e r  r e c o r d s  th e  u n d e r ­
w a te r  w e ig h t .
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volume (RV), th e  amount o f  a i r  l e f t  i n  th e  lung  a f t e r  
maximal e x h a l a t i o n ,  was e s t im a te d  as 28 p e r c e n t  o f  th e  
v i t a l  c a p a c i ty  (VC) (W ilmore, 1969). S ta n d a rd  s p i r o -  
m e tric  te c h n iq u e s  w ere u se d  t o  d e te rm in e  VC on a 
C o l l in s  s p i r o m e te r  ( s e e  F ig u re  5 ) .
D a ta  A n a ly s is  
P e a rso n  p ro d u c t  moment c o r r e l a t i o n s  were computed 
betw een  max VC^, ea ch  o f  th e  r u n s ,  and body com posi­
t i o n .  A c o e f f i c i e n t  o f  d e t e r m in a t io n  was c a l c u l a t e d
t o  r e v e a l  th e  amount o f  common v a r i a b i l i t y .  The h ig h e r
2 •t h e  r  v a lu e  th e  s t r o n g e r  th e  p r e d i c t i o n  o f  max VC^
from  th e  o th e r  v a r i a b l e s .  S im ple r e g r e s s i o n
#
e q u a t io n s  w ere d ev e lo p ed  w i th  max VC^ as th e  dependen t 
v a r i a b l e  and th e  d i s t a n c e  ru n s  and body co m p o s it io n  as 
th e  in d e p e n d e n t  v a r i a b l e s .  A n a ly s is  o f  v a r ia n c e  (ANOVA) 
i n  a c o m p le te ly  random ized  d e s ig n  w i th  s p l i t  p l o t  
a rran g em en t o f  t r e a tm e n t s  was employed to  d e te rm in e  s i g n i ­
f i c a n t  d i f f e r e n c e s  among g roups  on th e  d i s t a n c e  ru n s  
s c o r e s ,  and w h e th e r  th e  g roups changed s i m i l a r l y  over  
t im e .  ANOVA i n  a c o m p le te ly  random ized  d e s ig n  w i th  a
p r i o r  a rran g em en t o f  t r e a tm e n t s  was u se d  t o  d e te rm in e
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w h e th e r  th e  t h r e e  g roups d i f f e r e d  i n  max VO2  s c o re s  and 
body c o m p o s it io n .
F ig u re  5 . S u b je c t  g iv e s  a maximal e x h a l a t i o n  i n  o rd e r  
t o  d e te rm in e  v i t a l  c a p a c i t y .
Chapter 3
RESULTS
D e s c r ip t iv e -  s t a t i s t i c s  f o r  th e  p h y s i c a l  c h a r a c t e r i s ­
t i c s  and  p e rfo rm a n ce  r e s u l t s  o f  th e  s u b j e c t s  i n  a l l  
t h r e e  g roups a r e  p r e s e n te d  i n  T ab le  1. The i n d i v i d u a l  
group  d a t a  a r e  i n  T ab le s  2 -4 .  The a v e ra g e  body w e ig h ts  
were 5 8 .6 8  k g , 5 4 .7 3  k g , and 5 3 .6 5  kg (from  b e g in n in g  
t o  advanced  r u n n e r  g r o u p s , r e s p e c t i v e l y ) . The b e g in n in g  
jo g g e r s  had  an a v e ra g e  body w e ig h t  s i m i l a r  t o  o th e r  
s t u d i e s  in v o lv in g  fem ale  s u b j e c t s  ( C lu s t e r  & Chaloupka, 
1977 (5 7 .1  k g ) ;  Dorocialc, 1979 (5 9 .7  k g ) ;  G e tc h e l l ,  
K i r k e n d o l l ,  & R obb ins , 1977 (5 6 .5  k g ) ) .  The i n t e r m e d ia t e  
and advanced  r u n n e r s ’ mean body w e ig h ts  w ere s l i g h t l y  
low er th a n  th e  p r e v io u s  s t u d i e s .  In  g e n e r a l ,  as th e  
a b i l i t y  o f  t h e  group in c r e a s e d  th e  av e ra g e  body w e ig h t  
p e r  group d e c re a s e d .
By th e  same to k e n ,  th e  a v e ra g e  p e r c e n t  body f a t  
a l s o  d e c re a s e d  from  b e g in n in g  t o  advanced r u n n e r  (25.14%, 
20.83%, and 12.33%, r e s p e c t i v e l y ) .  The b e g in n in g  and 
i n t e r m e d ia t e  g roups  w ere w i t h i n  norm al p e r c e n t  f a t  
v a lu e s  f o r  c o l l e g e  age women (B aum gartner & Ja c k s o n ,
1975; J a c k s o n ,  P o l lo c k ,  & Ward, 1980). The t r a c k  ru n n e r s  
h ad  b a s i c a l l y  th e  same p e r c e n t  f a t  as d i s t a n c e  ru n n e rs
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Table 1
Descriptive Statistics for All Subjects
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V a r ia b le N
S ta n d a rd  
Mean D e v ia t io n Range
Age (y r s ) 48 19 .31 1 .78 15-25
Wt (kg) 46 55 .93 6 .59 4 1 .7 -7 3 .5
Ht (cm) 45 253 .80 13.75 2 1 6 .5 -2 8 7 .4
F a t  (%) 44 19.89 6 .72 2-33
FFW (kg) 43 43 .99 4 .43 3 4 .7 8 -5 8 .1 3
Max V0o 
(1* m inj
44 53 .13 7.33 3 7 .3 -6 7 .1
Max V02 
(ml* min* kg)
44 2 .9 4 .37 2 .2 3 -3 .7 2
Max V09
(ml* min*kgFFW)
41 67 .48 5 .66 5 5 .8 8 -7 7 .8 3
Four (m) 46 1073.91 157.96 799-1430
E ig h t  (m) 47 1961.13 314.27 1433-2631
Twelve (m) 47 2811.34 483.57 2035-3740
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Table 2
Descriptive Statistics for Beginning Joggers
V a r ia b le N
S ta n d a rd  
Mean D e v ia t io n Range
Age (y r s ) 17 18 .71 1 .2 1 18-22
Wt (kg) 17 58 .6 8 5 .8 5 4 8 .8 -7 3 .5
Ht (cm) 16 252 .43 16 .58 2 1 6 .5 -2 8 7 .4
F a t  (%) 14 2 5 .1 4 4 .5 7 14-33
FFW (kg) 14 4 3 .1 4 2 .75 3 8 .4 8 -4 7 .2
Max VO, 
( l -m in f
16 47 .29 5 .49 3 7 .3 -5 5 .2
Max V02 
(ml»min*kg)
16 2 .69 .22 2 .2 3 -2 .9 7
Max V09
(ml* min*kgFFW)
13 64 .52 5 .8 7 5 5 .8 8 -7 4 .3 3
Four (m) 16 947.56 91 .05 799-1084
E ig h t  (m) 17 1714.65 201.03 1433-1980
Twelve (m) 17 2406.82 261.72 2035-2833
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T ab le  3
D e s c r i p t iv e  S t a t i s t i c s  f o r  I n te r m e d ia te  Jo g g e rs
V a r ia b le N
S tan d a rd  
Mean D e v ia t io n Range
Age (y r s ) 1 9 19.90 1.45 18-23
Wt (kg) 18 54 .73 7.59 41-65
Ht (cm) 18 253 .32 13 .61 2 2 0 .5 -2 7 1 .7
F a t  (%) 18 20 .83 4 .79 13-31
FFW (kg) 18 43 .12 4 .9 1 3 4 .7 8 -5 2 .4 8
Max V0o 
(1* m in j
17 52 .93 3 .77 4 7 .3 -5 9 2
Max VOft 
(ml*mifi*kg)
17 2 .92 .32 226 -3 .4 5
Max V09
(ml* min* kgFFW)
17 67.26 * 3 .86 6 2 .6 8 -7 6 .6 7
Four (m) 19 1052.63 81.66 899-1164
E ig h t  (m) 19 1925.21 144.33 1747-2160
Twelve (m) 19 2756.26 225 .32 2445-3307
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Table 4
Descriptive Statistics for Track Runners
V a r ia b le N Mean
S ta n d a rd
D e v ia t io n Range
Age (y r s ) 12 19.25 2 .60 15-25
Wt (kg) 11 53 .65 4.66 4 6 .7 - 6 3 .2
Ht (cm) 11 256.60 9 .65 2 4 0 .2 -2 7 3 .6
F a t  (%) 12 12.33 4 .2 1 2-17
FFW (kg) 11 46 .52 4.69 3 9 .4 4 -5 8 .1 3
Max V0o 
(1* m in j
11 6 1 .9 4 4 .80 5 3 .9 - 6 7 .1
Max V02 
(ml*min‘ kg)
11 3 .3 1 .33 2 .7 - 3 .7 2
Max V09 
(ml* min* kgFFW)
11 71.32 5 .9 4 6 3 .3 5 -7 7 .8 3
Four (m) 11 1294.46 89.08 1175-1430
E ig h t  (m) 11 2398 .91 189.76 2090-2631
Twelve (m) 11 3531.64 141.52 3300-3740
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i n  o th e r  s t u d i e s  ( P ip e s ,  1977). S t a t i s t i c a l  com parisons 
r e v e a le d  t h a t  th e  t h r e e  g roups d i f f e r e d  s i g n i f i c a n t l y  
i n  p e r c e n t  body f a t  ( s e e  T ab le  5 ) .
Of most i n t e r e s t ,  how ever, was th e  com parison  o f  
max VO2  ( e x p r e s s e d  i n  te rm s o f  body w e ig h t)  betw een th e  
t h r e e  g ro u p s . As s e e n  i n  T ab le  6 , th e  b e g in n in g  jo g g e r s ,  
i n t e r m e d ia te  r u n n e r s  and th e  t r a c k  ru n n e rs  were s i g n i -  
f i c a n t l y  d i f f e r e n t  i n  max VO2  (BW) v a lu e s  (47 .29  ml*kg*min, 
52 .93  ml»kg*min, and 6 1 .9 4  ml*kg*min, r e s p e c t i v e l y .  A l l  
s u b j e c t s  had  b een  t r a i n i n g  f o r  a t  l e a s t  t h r e e  m onths.
The max VO2  (BW) f o r  th e  f i r s t  two groups was s l i g h t l y  
e l e v a t e d  b u t  i n  a c c o rd  w i th  o th e r  work (D o ro c iak , 1979). 
A ccord ing  t o  d eV ries  (1970) th e  b e g in n in g  jo g g e r s  and 
th e  i n t e r m e d ia t e  r u n n e r s  would be c l a s s i f i e d  as "Good" 
and "H igh" , r e s p e c t i v e l y ,  on an a e r o b ic  power s c a l e .
The mean max VO2  v a lu e  o f  6 3 .2 4  ml»kg*min f o r  th e  
t r a c k  ru n n e r s  wast as  e x p e c t e d ,v e ry  h ig h .  These s u b j e c t s  
were su p p o sed ly  a t  t h e i r  peak  c o n d i t io n  b ec au se  th e y  had  
f i n i s h e d  c r o s s - c o u n t r y  s e a so n  o n ly  one week p r i o r  to  
t e s t i n g .  In  a d d i t i o n ,  th e  two h ig h  s c h o o l  ru n n e r s  went 
on t o  n a t i o n a l  c o m p e t i t io n  and th e  two l o c a l  ro a d  ru n n e rs  
r a c e d  i n  th e  B aton  Rouge M arathon.
The t h r e e  g roups  n o t  o n ly  d i f f e r e d  on b o th  p e r c e n t
t
f a t  v a lu e s  and r e l a t i v e  max VC^, th e y  a l s o  were d i f f e r e n t  
on t h e i r  max VO2  ( f a t  f r e e  w e ig h t)  ( s e e  T ab le  7 ) .
As e x p e c te d ,  th e  d i f f e r e n t  a b i l i t y  g roups covered
T ab le  5 
ANOVA T ab le  f o r  P e r c e n t  F a t
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d f SS MS F
Group 2 1087.55 543 .76 2 6 .02a
E r r o r 41 856.88 20 .90
T o ta l 43 1944.43
(C o n t r a s t )
B eg inn ing
vs
I n te r m e d ia te
1 146.25 7 .0 0 a
I n te r m e d ia te
vs
Track
1 520.20 2 4 . 89a
a = £  £ .01
T able  6
ANOVA T ab le  f o r  Max VO  ^ (ml‘ min*kg)
d f SS MS F
Group 2 1399.91 699.96 3 1 .5 3 a
E r r o r 41 910.28 22 .20
T o ta l 43 2310.19
(C o n tra s t )
B eg inn ing
vs
I n te r m e d ia te
1 262.37 1 1 .82a
I n te r m e d ia te
vs
Track
1 541.80 2 4 .4 0 a
a = £ < .01
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Table 7
ANOVA T ab le  f o r  Max VO2  (ml*min*kg FFW)
d f SS MS F
Group 2 276.66 138.33 . 5 . 23a
E r r o r 38 1005.55 26.46
T o ta l 40 1282.21
(C o n t r a s t )
B eg inn ing
vs
I n te r m e d ia te
1 5 5 .3 2
-
2 . 09ns
I n te r m e d ia te
vs
T rack
1 109.90 4 . 15b
a = 2. < .01
b = < .05
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s i g n i f i c a n t l y  d i f f e r e n t  d i s t a n c e s  f o r  th e  4 -m in , 8-m in ,
and 12-min r u n s . The t r a c k  ru n n e r s  r a n  f a r t h e r  th a n
th e  in t e r m e d ia te  r u n n e r s  who, i n  t u r n ,  r a n  a f a r t h e r
d i s t a n c e  th a n  th e  b e g in n in g  jo g g e r s  on a l l  t h r e e  c r i t e r i o n
tim e  ru n s  ( s e e  T ab le  8 ) .  O b v io u s ly ,  p e r s o n s  w i th  h ig h e r  
*
max VO2  a r e  a b le  t o  ru n  f a r t h e r  i n  a c r i t e r i o n  t im e .
To d a te  norms have o n ly  b een  e s t a b l i s h e d  f o r  th e  
12-min ru n .  The AAHPERD L if e t im e  H e a l th  R e la te d  P h y s i ­
c a l  F i t n e s s  T e s t  Manual (1980) s t a t e d  t h a t  g i r l s  (13-18 
y r s )  who ru n  2448 y a rd s  o r  more i n  12-min would be i n  
th e  95 th  p e r c e n t i l e .  The b e g in n in g  jo g g e r s  o f  s l i g h t l y  
h ig h e r  age (x = 18 .7  y r s )  r a n  a lm o st t h i s  same d i s t a n c e  
i n  12-min (2406 y d s ) , r e f l e c t i n g  th e  s t r o n g  c a r d i o ­
r e s p i r a t o r y  t r a i n i n g  program  i n  w hich th e  s u b j e c t s  were 
engaged .
U sing norms f o r  th e  12-min ru n  by Cooper and Cooper 
(1973) th e  b e g in n in g  jo g g e r s  and th e  in t e r m e d ia t e  ru n n e rs  
w ere c l a s s i f i e d  i n  th e  "Good" c a te g o r y .  The advanced  
ru n n e rs  were a l l  c a t e g o r i z e d  as  " E x c e l l e n t "  by th e  
Cooper n o rm s.
P erh ap s  th e  m ost im p o r ta n t  a s p e c t  o f  t h i s  s tu d y  
was th e  c o r r e l a t i o n  m a t r ix  o f  w e ig h t ,  p e r c e n t  body f a t ,  
f a t  f r e e  w e ig h t ,  max VO2  ( e x p re s s e d  i n  te rm s o f  body 
w e i g h t ) , max VO2  ( e x p r e s s e d  i n  te rm s o f  f a t  f r e e  w e i g h t ) , 
4-m in ru n ,  8-min r u n ,  and th e  12-min ru n .  T ab le s  9 -11  
c o n ta in  th e  r e l a t i o n s h i p  o f  t h e s e  v a r i a b l e s  f o r  th e
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Table 8
ANOVA T ab le  f o r  D is ta n c e  Runs
d f SS MS F
Group 2 10569631.89 528465.5 5 8 5 .41a
E r r o r  A 43
*
2964789.85 68948.6
Min 2 70261207.16 35130604.0 3854.91
Group * Min 4 2102771.34 525692.89 5 8 . 23a
E r r o r  B 86 776365.22 9027.5
T o ta l 137 86013944.41
( C o n t r a s t )
/  4 min 
B eg inn ing  
vs
I n te r m e d ia te
1 95886.04 1 0 .62a
I n te r m e d ia te
vs
T rack
1 407399.15 4 5 . 13a
/8min
B eg inn ing
vs
I n te r m e d ia te
1 458567.88 5 0 . 80a
I n te r m e d ia te
vs
Track
1 1543514.73 1 7 0 .98a
/12min
B eg inn ing
vs
I n te r m e d ia te
1 1181938.74 1 3 0 .93a
I n te r m e d ia te
vs
T rack
1 4188385.14 4 6 3 .96a
a = £ • 01
Table 9
Correlation Matrix Among Variables for Beginning Joggers
V a r ia b le s 2 3 4 5 6 7 8
1 . Wt . 65a  . 70a - .  73a - .4 2 - .1 7 - .1 3 - .4 4
2. F a t - .0 9 - .5 6 b .01 - .4 6 - .4 9 - .5 6 b
3. FFW - .3 7 - .5 3 - .1 5 .42 - .0 2
4. Max (ml* min* Kg) . 83a .54b .53b . 77a
5. Max (ml* min* Kg FFW) .54 .53 .58b
6 . Four . 75a . 76a
7. E ig h t . 89a
8. Twelve
a = £ < .01
b = j> < .05
Table 10
Correlation Matrix Among Variables for Intermediate Joggers
V a r ia b le s 2 3 4 5 6 7 8
1 . Wt . 63a . 90a - .5 5 b .00 - .4 5 - . 4 4 - .4 3
2. F a t .22 - .7 1 b .20 - .  72a - .  71a - .6 3
3. FFW - .2 7 - .1 4 - .1 5 - .1 5 - .1 8
4. Max (ml* min • Kg) . 54b . 67a . 65a .68
5. Max (m l‘min'Kg FFW) .06 • .10 .27
6. Four
VO00• .71
7. E ig h t .93
8. Twelve
a = j> . 01
b = j> ^ -05
-P *
00
Table 11
Correlation Matrix Among Variables for Track Runners
V a r ia b le s 2 3 4 5 6 7 8
1 . Wt - .1 7 .94 .02 - .2 7 .40 .30 .22
2. F a t - .4 8 - .4 3 .22 - .0 4 - .2 2 .11
3. FFW .16 - .3 2 .37 .34 .16
4. Max (ml* min * Kg) . 72b .68b . 87a .65b
5. Max (ml*min*Kg FFW) .46 .59 .55
6 . Four .9 3 a . 84a
7. E ig h t . 85a
8. Twelve
a = £ < .01
b = £ < .05
-p>
VO
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b e g in n in g ,  i n t e r m e d i a t e ,  and advanced  r u n n e r s ,  r e s p e c t ­
i v e l y .  A l l  o f  th e  s u b j e c t s '  d a t a  a r e  c o n ta in e d  i n  
th e  m a t r i x  i n  T ab le  12.
For th e  b e g in n in g  ru n n e rs  s i g n i f i c a n t  v a l i d i t y
c o e f f i c i e n t s  (£  <  .05) w ere o b ta in e d  betw een max VO2
and th e  4 -m in , 8 -m in , and 12-min ru n s  ( r= .5 4 ,  r = .5 3 ,
and r = .7 7 ,  r e s p e c t i v e l y )  w hich r e f l e c t e d  29%, 28%,
9
and 59% common v a r i a n c e  ( r  ) .
Body f a t  was found  to  have  a n e g a t iv e  r e l a t i o n s h i p  
w i th  a e r o b ic  power ( e .g .  r=  - .5 6  betw een  p e r c e n t  f a t  
and max VO2  (BW)). These r e l a t i o n s h i p s  have been  
found  by o th e r s  (C u re to n  e t  a l . , 1977; Dempsey, 1964; 
G e tc h e l l  e t  a l . , 1977).
As h y p o th e s iz e d ,  th e  in t e r m e d ia t e  r u n n e r s '  max 
VO2  (BW) v a lu e s  w ere s i g n i f i c a n t l y  c o r r e l a t e d  (£  < .01) 
w i th  th e  4 -m in , 8-m in , and 12-min ru n s  ( r= .6 7 ,  r = .6 5 ,  
and r = .6 8 ,  r e s p e c t i v e l y ) .  The r  v a lu e s  f o r  th e s e  
c o r r e l a t i o n s  w ere 45%, 42% and 46%. For t h i s  group 
an even  h ig h e r  n e g a t iv e  r e l a t i o n s h i p  (r=  - .7 1 )  was 
found  betw een  max VO2  (BW) and p e r c e n t  f a t .
In  ag reem ent w i th  e x p e c t a t i o n s ,  th e  4 -m in , 8-m in , 
and 12-m in r u n s , when c o r r e l a t e d  w i th  max VOg, a l l  
r e s u l t e d  i n  s i g n i f i c a n t  v a l i d i t y  c o e f f i c i e n t s  (]3 ^  .05) 
f o r  th e  t r a c k  s u b j e c t s  ( r= .6 8 ,  r = .8 7 ,  and r = .6 5 ,  
r e s p e c t i v e l y  w hich p ro d u ced  r  v a lu e s  o f  46%,, 76%,, and 
42%). As i n  th e  o th e r  two g ro u p s ,  th e s e  s u b j e c t s  r e -
Table 12
Correlation Matrix Among Variables for Three Groups Combined
V a r ia b le s 2 3 4 5 6 7 8
1. Wt .52a . 72a - .53a - .2 9 - .32b - .3 2 b - . 4 0 a
2. F a t .22 - .  81a - .2 7 - .  80a - .  80a - .  81a
3. FFW .16 - .1 0 .28 .29 .25
4. Max (ml* m in -K g ) . 76a . 86a . 87a . 89a
5. Max (ml* min*Kg FFW) .56a .6 0 a .59a
6. Four .95a .93a
7. E ig h t .96a
8. Twelve
a = £ < .01
b = p < .05
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v e a le d  a n e g a t iv e  r e l a t i o n s h i p  betw een p e r c e n t  f a t  
and max VO  ^ ( r= -  . 43) .
The s t r o n g  c o r r e l a t i o n  betw een  th e  4-m in , 8-m in , 
and 12-min ru n  t e s t s  can be se e n  i n  T ab le  9 f o r  th e  
b e g in n in g  r u n n e r s ,  T ab le  10 f o r  th e  i n t e r m e d ia te  
r u n n e r s ,  and T ab le  11 f o r  t h e  advanced  ru n n e r s .  In  
b r i e f ,  a l l  g roups had  a h ig h  p o s i t i v e  i n t e r - r u n  r e ­
l a t i o n s h i p .
Chapter 4
DISCUSSION
The p r im ary  p u rp o se  o f  th e  s tu d y  was to  d e te rm in e  
th e  v a l i d i t y  o f  d i f f e r e n t  d u ra t io n s  o f  tim e  i n  p r e ­
d i c t i n g  maximum oxygen u p ta k e  i n  c o l le g e  age women 
o f  d i f f e r e n t  f i t n e s s  l e v e l s .  This s tu d y  was c o n s id e r e d  
un ique  i n  i t s  c o n t r i b u t i o n  t o  th e  l i t e r a t u r e  i n  t h r e e  
ways. The s p e c i f i c  p r o g r e s s iv e  in c r e a s e s  i n  d u r a t i o n  
o f  ru n n in g  i n  t h i s  s tu d y  had  n o t  been  compared p r e ­
v io u s l y  i n  p r e d i c t i n g  a e ro b ic  power. The second  and 
t h i r d  r e a s o n s  p e r t a i n  t o  th e  s u b j e c t s .  The m a jo r i ty  
o f  th e  r e s e a r c h  w i th  VO2  max and d i s t a n c e  ru n s  had  
u sed  male s u b j e c t s .  Most s i g n i f i c a n t l y ,  no o th e r  
s tu d y  h as  i n v e s t i g a t e d  th e  p r e d i c t i v e  a b i l i t y  o f  
d i s t a n c e  ru n s  w i th  fem ales  o f  d i f f e r e n t  f i t n e s s  l e v e l s .
ANOVA co n f irm ed  t h a t  t h e r e  were in d e e d  t h r e e  
d i s t i n c t  p o p u la t io n s  w i th  r e s p e c t  to  p e r c e n t  body 
f a t  (T ab le  5 ) ,  maximum oxygen u p ta k e  ( e x p r e s s e d  i n  
b o th  body w e ig h t  and f a t  f r e e  weight) , ( s e e  T ab le s  7 
and 6 , r e s p e c t i v e l y ) ,  and on th e  d i s t a n c e s  th e y  w ere . 
a b le  t o  ru n  i n  4 , 8 , and 12-rain (T ab le  8 ) .
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In  th e  p r e s e n t  s tu d y ,  th e  12-min ru n  and max 
V( > 2  v a lu e s  c o r r e l a t e d  t h e  s t r o n g e s t  i n  th e  b e g in n in g  
jo g g e r s  group ( r = ,7 7 ) .  The in t e r m e d ia t e  jo g g e r s  and 
th e  t r a c k  ru n n e r s  b o th  had  s i g n i f i c a n t  b u t  somewhat 
low er v a l i d i t y  c o e f f i c i e n t s  betw een  th e s e  two v a r i a b l e s  
( r= .6 8  and r = .6 5 ,  r e s p e c t i v e l y ) .  These r e s u l t s  were 
i n  c o n t r a s t  w i th  th e  h y p o th e s e s .  P a s t  r e s e a r c h  has 
i n d i c a t e d  t h a t  w i th  more f i t  s u b j e c t s  lo n g e r  d i s t a n c e  
ru n s  a re  needed  f o r  p r e d i c t i o n  o f  a e r o b ic  power 
(D o ro c iak , 1979; W iley & S h av er ,  1972).
P a r t i a l  e x p l a n a t io n  f o r  th e  h ig h e r  c o r r e l a t i o n  
be tw een  VO2  max and th e  12 m inu te  ru n  f o r  b e g in n in g  
jo g g e r s  may be w i th  r e g a r d  t o  th e  d i f f e r e n c e s  i n  s c o re  
v a r i a b i l i t y  among th e  t h r e e  g ro u p s .  By c a l c u a l t i n g  
c o e f f i c i e n t s  o f  v a r i a b i l i t y  f o r  th e  t h r e e  g roups f o r  
t h e  12 min r u n ,  i t  can be se en  t h a t  th e  c o e f f i c i e n t s  
w ere  11%, 8% and 4% f o r  th e  b e g in n in g ,  i n t e r m e d ia te  
and  advanced r u n n e r s  f o r  th e  12 m in u te  ru n .  The 
l a r g e r  v a r i a b i l i t y  o f  c o u rse  makes f o r  h ig h e r  c o r r e l a ­
t i o n s .
I t  was n o te d  t h a t  th e  l e s s  f i t  b e g in n in g  jo g g e r s  
te n d e d  to  p ace  th e m se lv e s  to  a much g r e a t e r  d eg ree  
th a n  th e  more e x p e r ie n c e d  ru n n e r s .  Some even slow ed 
t o  a w alk  a t  t im e s  w hereas  none o f  th e  s u b j e c t s  i n  
th e  o th e r  g roups  d id .  From t h i s  v ie w p o in t ,  i t  was 
c o n c lu d ed  t h a t  th e  12-min ru n  c o r r e l a t i n g  th e  h i g h e s t
55
4
w ith  max V02 f o r  th e  b e g in n in g  jo g g in g  group i s  some­
w hat m is le a d in g  b e c a u se  th e  g r e a t e r  w i th in  group 
h e t e r o g e n e i t y  on th e  12-min ru n  p roduced  t h i s  h ig h  
c o r r e l a t i o n  w i th  max V02 ( r = .7 7 ) .
The 8-m in ru n  i s  ro u g h ly  com parable to  t h e  1-mi 
ru n  f o r  th e  b e g in n in g  jo g g e r s  and th e  1 %-mi ru n  f o r  
th e  t r a c k  r u n n e r s  w i th  th e  in t e r m e d ia t e  jo g g e r s  some­
where i n  betw een  th e s e  two d i s t a n c e s .  A v a l i d i t y  
c o e f f i c i e n t  o f  - . 6 3  was found  by D oroc iak  (1979) 
be tw een  th e  1-mi ru n  and max V02 v a lu e s  o f  b e g in n in g  
jo g g e r s .  I n  th e  p r e s e n t  s tu d y  th e  8-min ru n  and max
fr
V02 c o r r e l a t e d  .53 f o r  th e  b e g in n in g  jo g g e r s .  S in ce  
o
th e  r  v a lu e  i s  o n ly  28%, i t  w ould seem t h a t  a n o th e r  
d i s t a n c e  m igh t be more a p p r o p r i a t e .
For th e  t r a c k  ru n n e r s  th e  8-min ru n  had  th e
4
l a r g e s t  c o r r e l a t i o n  w i th  max V02 ( r = .8 7 ) .  I n  f a c t ,  
t h i s  was th e  h i g h e s t  c o r r e l a t i o n  betw een  a d i s t a n c e  
ru n  and max V02 i n  a l l  t h r e e  g roups (76% common 
v a r i a n c e ) .  F o r  h i g h l y  f i t  s u b j e c t s  th e  8-min ru n  i s  
a good p r e d i c t o r  o f  a e ro b ic  pow er. On th e  o th e r  hand  
th e  8-min ru n  was no d i f f e r e n t  th a n  th e  4-m in and 12- 
min ru n s  i n  p r e d i c t i n g  a e ro b ic  power f o r  th e  i n t e r m e d i a t e  
jo g g e r s  ( r= .6 5  betw een  8-min and max V02) .
The s h o r t e s t  f i e l d  t e s t ,  th e  4-min ru n ,  h ad  unex- 
p e c te d l y  h ig h  c o r r e l a t i o n s  w i th  max V02> F or th e
56
i n t e r m e d ia t e  and t r a c k  r u n n e r s , th e  c o r r e l a t i o n s  were 
s i m i l a r  ( r= .6 7  and r = .6 8 ,  r e s p e c t i v e l y ) .  In  th e  4-min 
ru n  th e  c o r r e l a t i o n  w i th  max VO2  f o r  b e g in n in g  jo g g e r s  
was .5 4 . The 4-m in ru n  t h e r e f o r e  seems to  be a 
r e a s o n a b ly  good t e s t  o f  a e r o b i c  power f o r  th e  i n t e r ­
m e d ia te  and t r a c k  g roups  b u t  n o t  f o r  th e  b e g in n in g  
jo g g in g  g roup .
When th e  d a t a  from  th e  t h r e e  groups were p o o le d ,  
t h e  c o r r e l a t i o n s  be tw een  th e  4 -m in , 8-m in , and 12-min 
ru n s  and maximum oxygen u p ta k e  became much h ig h e r  ( r= .8 6 ,  
r = .8 7 ,  and r = .8 9 ,  r e s p e c t i v e l y ) .  O b v io u s ly , th e  
in c r e a s e d  v a r i a b i l i t y  b ro u g h t  ab o u t by p o o l in g  enhanced  
th e  d eg ree  o f  r e l a t i o n s h i p  betw een  th e  v a r i a b l e s .  More 
h e te ro g en eo is  g roups te n d  t o  i n c r e a s e  th e  s i z e  o f  th e  
v a l i d i t y  c o e f f i c i e n t s .
I n  th e  p r e s e n t  s tu d y  th e  s u b j e c t s '  w e ig h ts  ran g ed  
from 41 .7kg  t o  73 .5kg  and th e  max VO2  v a r i e d  from  37 .3  
m l*02*kg 'm in  to  6 7 .1  m l 'C ^ k g m i n .  There a re  a l s o  
p s y c h o lo g ic a l  f a c t o r s  such  as  m o t iv a t io n  and p a in  
t o l e r a n c e  w hich  a f f e c t  th e  v a l i d i t y  o f  d i s t a n c e  ru n s  
t e s t s .  The g i r l s  i n  t h i s  s tu d y  ap p eared  t o  be  h ig h ly  
c o m p e t i t iv e .  The b e g in n in g  and in te r m e d ia te  jo g g e r s  
r a n  w i th  o t h e r  c l a s s  members, in c lu d in g  male s tu d e n t s  
who w atched  and en co u rag ed  them. A lso , th e s e  g roups 
had  p r a c t i c e d  n o t  o n ly  th e  4 -m in , 8-m in , and 12-min 
r u n s ,  b u t  th e y  h ad  ta k e n  o th e r  d i s t a n c e  ru n s  as  a
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p a r t  o f  t h e i r  c l a s s  r e q u i r e m e n ts .  The t r a c k  ru n n e rs  
w ere  r e q u i r e d  by t h e i r  c o a c h e s , who w ere p r e s e n t  f o r  
th e  t e s t i n g ,  t o  g iv e  a maximum e f f o r t .  In  t h i s  r e s ­
p e c t  i t  i s  b e l i e v e d  t h a t  a l l  s u b j e c t s  gave t h e i r  b e s t  
e f f o r t  on a l l  t e s t s ,  th u s  ad d in g  v a l i d i t y  t o  th e  
r e s u l t s .
As was p o in t e d  o u t  e a r l i e r ,  th e  in c r e a s e d  v a l i d i t y  
c o e f f i c i e n t s  f o r  t h e  t h r e e  ru n s  w hich w ere o b ta in e d  
when th e  s u b j e c t s  w ere combined w ere u n d o u b te d ly  due t o  
th e  g r e a t e r  v a r i a b i l i t y  o f  s c o r e s .  The c h a r a c t e r i s t i c s  o f  
th e  sam ple i s  an im p o r ta n t  f a c t o r  i n  i n t e r p r e t i n g  such  
c o e f f i c i e n t s . C e r t a i n l y , one needs  t o  examine th e  n a t u r e  
o f  th e  p o p u la t i o n  when a t t e m p t in g  t o  make g e n e r a l i z a t i o n s  
a b o u t th e  v a l i d i t y  o f  d i s t a n c e  ru n s .
The i n f l u e n c e  o f  body c o m p o s it io n  on d i s t a n c e  ru n n in g  
p e rfo rm a n ce  i s  n o t  g e n e r a l l y  c o n t r o l l e d .  Body f a t  de­
c r e a s e s  p e rfo rm a n ce  i n  r e l a t i v e l y  lo n g ,  e x h a u s t iv e ,  w e ig h t  
b e a r in g  work such  as d i s t a n c e  ru n n in g  b e c a u se  body f a t  
i n c r e a s e s  t o t a l  body w e ig h t  w h ich , i n  t u r n ,  i n c r e a s e s  th e  
en e rg y  demand w i th o u t  a  c o r re s p o n d in g  i n c r e a s e  i n  maximal 
oxygen consum ption  (Buskirlc & T a y lo r ,  1957; Welch e t  a l . , 
1958). Many r e s e a r c h e r s  have r e p o r t e d  s i g n i f i c a n t  n e g a ­
t i v e  r e l a t i o n s h i p  be tw een  body f a t  and d i s t a n c e  ru n  p e r ­
fo rm ances and r e l a t e d  m easu res  o f  a e ro b ic  power (C u re to n  
e t  a l . ,  1977; C u re to n  e t  a l . ,  1979; Dempsey, 1964; G e tc h e l l  
e t  a l . ,  1977; G i t i n  e t  a l . , 1974; K atch  e t  a l . , 1973; 
K i r e i l i s  & C u re to n ,  1947; Wilmore e t  a l . , 1970).
W ith r e g a r d  t o  t h i s  i s s u e ,  th e  b e g in n in g  jo g g e r s
had a s i g n i f i c a n t  n e g a t iv e  r e l a t i o n s h i p  betw een  p e r c e n t
• o
f a t  and th e  max VO v a lu e  ( r=  - .5 6 )  and th e  12-min ru n
(r=  - . 5 6 ) .  The i n t e r m e d i a t e  jo g g e r s  had  s i g n i f i c a n t
n e g a t iv e  r e l a t i o n s h i p s  be tw een  p e r c e n t  f a t  and max 
•
VO2  (BW) and a l l  t h r e e  o f  th e  d i s t a n c e  ru n s  (r=  - . 7 1 ,  *
r=  - . 7 2 ,  and r=  - . 6 3 ,  r e s p e c t i v e l y ) .  C o n v e rse ly ,  th e  
t r a c k  r u n n e r s  d id  n o t  have  s i g n i f i c a n t  n e g a t iv e  r e l a t i o n  
s h ip s  be tw een  th e s e  v a r i a b l e s .  Thus, i t  seems t h a t  
w i th  s u b j e c t s  o f  a low f a t  p e r c e n ta g e  and a h ig h  l e v e l  
o f  a e r o b ic  pow er, t h e  i n f lu e n c e  o f  e x c e s s iv e  w e ig h t  
i s  m in im al.
* 2
When a group o f  i n d i v i d u a l s  v a r i e s  i n  body f a t ,  VO 
max (ml*kg*min) i s  l e s s  confounded m easure o f  a b s o lu te  
a e r o b ic  power b u t  a l s o  r e f l e c t s  i n d i v i d u a l  d i f f e r e n c e s  
i n  body c o m p o s i t io n  (B u sk irk  & T a y lo r ,  1957; Welch e t  a l  
1958). Body f a t  i n c r e a s e s  body w e ig h t  w i th o u t  c o n t r i ­
b u t in g  t o  th e  b o d y 's  a b i l i t y  t o  ta k e  i n  and u t i l i z e  
oxygen. When VO2  max i s  e x p re s s e d  r e l a t i v e  t o  f a t  
f r e e  w e ig h t  (FFW), th e  c o r r e l a t i o n  w i th  d i s t a n c e  ru n s  
d e c re a s e s  s i g n i f i c a n t l y  (C u re to n  e t  a l . , 1973; G i t i n  
e t  a l . , 1974; K atch  e t  a l . , 1973). I n  g e n e r a l ,  t h i s  
d a t a  h e l d  t r u e  f o r  th e  8-min and 12-min ru n s  f o r  th e  
b e g in n in g  jo g g e r s .  In  f a c t ,  f o r  th e  i n t e r m e d ia t e
0
jo g g in g  group th e  c o r r e l a t i o n  betw een  max VO2  ( e x p re s s e d  
i n  te rm s o f  f a t  f r e e  w e ig h t)  and th e  t h r e e  d i s t a n c e  ru n s
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was n o n - s i g n i f i c a n t .  The t r a c k  ru n n e r s  a l s o  had  a
ft
r e d u c t io n  i n  th e  c o r r e l a t i o n  betw een  max VO2  and th e
♦
d i s t a n c e  ru n s  when max VO2  was e x p re s s e d  i n  f a t  f r e e  
w e ig h t  as  opposed  t o  body w e ig h t .  T h is  f in d in g  s u g g e s ts  
t h a t  p a r t  o f  th e  h ig h  c o r r e l a t i o n  betw een  d i s t a n c e  ru n s
ft
and VO2  max (ml*kg«min) i s  due t o  th e  e f f e c t s  o f  body
«
co m p o s it io n  on max VC^.
I t  i s  i n t e r e s t i n g  t o  n o te  t h a t  body w e ig h t  h ad  a 
n e g a t iv e  r e l a t i o n s h i p  f o r  b o th  th e  VO2  max s c o re  and th e  
12-min ru n  s c o re  f o r  th e  b e g in n in g  jo g g e r s  and a l l  
th r e e  o f  t h e  f i e l d  ru n s  f o r  th e  i n t e r m e d ia t e  j o g g e r s .
The n e g a t iv e  c o r r e l a t i o n  betw een  w e ig h t  and VO2  max
(BW) i n d i c a t e d  t h a t  th e  h e a v i e r  s u b j e c t s  have a low er
• •
VO2  max (BW) w hich  i s  l o g i c a l  b e c a u se  VO2  max i s
e x p re s s e d  i n  ml*kg«min. The m odera te  n e g a t iv e  c o r r e l a ­
t i o n  be tw een  w e ig h t  and th e  t h r e e  f i e l d  t e s t s  f o r  th e  
f i r s t  two g roups  showed t h a t  t h e r e  was a ten d en cy  f o r  
h e a v ie r  s u b j e c t s  t o  have  p o o r e r  p e rfo rm an ce  s c o r e s .
T h is  i s  i n  ag reem en t w i th  o th e r  r e s e a r c h  f in d in g s  
(D o ro c iak , 1979; K atch  e t  a l . , 1973). C o n v e rse ly ,  th e  
t r a c k  ru n n e r s  showed no r e l a t i o n s h i p  betw een  w e ig h t  and 
b o th  max VO2  (BW) and th e  t h r e e  d i s t a n c e  ru n s .  T his  
i n d i c a t e s ,  as s t a t e d  e a r l i e r ,  t h a t  a t  low l e v e l s  o f  
p e r c e n t  f a t  and h ig h  l e v e l s  o f  max VO2  (BW), th e  
i n f lu e n c e  o f  w e ig h t  i s  m in im al.
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The 4 -m in , 8 -m in , and 12-min ru n s  c o r r e l a t e d
9
s i g n i f i c a n t l y  w i th  max VO2  (BW) f o r  a l l  t h r e e  g roups  
and can be a c c e p te d  as v a l i d  m easures  o f  oxygen u p ta k e .
The 12-min ru n  was th e  b e s t  ru n  f o r  th e  b e g in n in g  
jo g g e r s ,  th e  8-m in ru n  was th e  b e s t  f o r  th e  t r a c k  r u n n e r s ,  
and a l l  t h r e e  ru n s  were e q u a l ly  e f f e c t i v e  f o r  th e  
in t e r m e d ia t e  ru n n in g  g roup . When th e  g roups were' com­
b in e d  any o f  th e  t h r e e  d i s t a n c e  ru n s  were e q u a l ly  
a p p r o p r i a t e .  T ab le  12 shows t h a t  when a l l  th e  s u b j e c t s  
a r e  combined i n  one group th e  t h r e e  d i s t a n c e  ru n s  a r e  
h ig h ly  i n t e r r e l a t e d  ( r= .9 5  betw een  4-min ru n  and 8-min 
r u n ,  r= .9 3  betw een  4-min ru n  and 12-min ru n ,  and r= .9 6  
betw een  8-min ru n  and 12-min r u n ) . I t  was co n c luded  
t h a t  f o r  c o l l e g e  age women o f  h e te ro g e n e o u s  f i t n e s s  
th e  4-m in , 8-m in , and 12-min ru n s  may be u t i l i z e d  w i th  
s i m i l a r  r e s u l t s  as a t o o l  f o r  a s s e s s in g  c a r d i o ­
r e s p i r a t o r y  f i t n e s s .
There  a r e  two b a s i c  r e a s o n s  why th e  4-min ru n  
w ould be p r e f e r r e d  over  th e  8-m in o r  12-min r u n s . As 
th e  d i s t a n c e  o f  th e  t e s t  i n c r e a s e s  p s y c h o lo g ic a l  f a c t o r s  
such as  m o t i v a t i o n a l  p rob lem s o r  th e  la c k  o f  i t  and 
p a in  t o l e r a n c e  te n d  t o  have a g r e a t e r  e f f e c t .  Hence, 
s tu d e n t s  a r e  more l i k e l y  t o  deve lop  and keep  a p o s i ­
t i v e  a t t i t u d e  tow ard  ru n n in g  i f  t h e i r  f i t n e s s  t e s t  i s  
k e p t  t o  a m in im al d i s t a n c e .  The second  r e a s o n  i s  
a d m i n i s t r a t i v e  i n  n a t u r e .  The 4-min ru n  t e s t  t a k e s
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th e  l e a s t  amount o f  c l a s s  t im e o f  t h e  t h r e e  d i s t a n c e  
r u n s .
R e g re s s io n  e q u a t io n s  w ere computed f o r  each  group 
f o r  th e  p r e d i c t i n g  o f  VO2  max from th e  4 -m in , 8-m in , and 
12-min ru n s  ( s e e  T a b le  1 3 ) .  C au tio n  sh o u ld  be  u sed  
when a p p ly in g  t h e s e  e q u a t io n s  b ec a u se  o f  th e  s p e c i f i c i t y  
o f  th e  groups s t u d i e d  and th e  s m a l l  number o f  s u b j e c t s  
p e r  g roup .
The f o l lo w in g  i s  a summary o f  o v e r a l l  c o n c lu s io n s  
b a se d  on th e  r e s u l t s  o f  t h i s  s tu d y :  (1) The 12-min
ru n  had  h i g h e s t  c o r r e l a t i o n s  w i th  max VO2  (BW) f o r  
th e  b e g in n in g  r u n n e r s . (2) There  was no s i g n i f i c a n t
d i f f e r e n c e  be tw een  th e  d i s t a n c e  runs  and th e  c o r r e l a -
9
t i o n  w i th  max VO2  (BW) f o r  th e  i n t e r m e d ia t e  r u n n e r s . 
T h e r e f o re ,  any o f  t h e s e  ru n s  can be u se d  t o  e s t im a te  
a e ro b ic  power f o r  s u b j e c t s  o f  t h i s  a b i l i t y  l e v e l .
(3) For th e  more advanced  r u n n e r ,  th e  8-min ru n  had
»
th e  s t r o n g e s t  r e l a t i o n s h i p  w i th  max VO2  (BW) . Hence,, 
f o r  u pper  f i t n e s s  l e v e l  s u b j e c t s  a m odera te  ru n  o f  
4-m in to  8-min i s  f e a s a b l e  t o  e s t im a te  a e r o b ic  power.
(4) When th e  s u b j e c t s  b e in g  t e s t e d  ran g e  from  n o v ic e  
t o  advanced (p o o l in g  o f  d a ta )  th e  c o r r e l a t i o n  betw een
9
max VO2  (BW) and th e  t h r e e  d i s t a n c e  ru n s  does n o t  
d i f f e r  s i g n i f i c a n t l y .  T h is  i n d i c a t e s  t h a t  any o f  
t h e s e  t h r e e  d i s t a n c e  ru n s  i s  e q u a l ly  a c c u r a te  i n
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T ab le  13
R e g re s s io n  E q u a t io n s  u s in g  th e  Three D is ta n c e  Runs 
f o r  th e  T hree  A b i l i t y  Groups
B eg inn ing  Jo g g e rs R R2 S.E .
Y = 16.2  + .033 (D is ta n c e  i n  4-m in) .54 .29 4 .77
Y = 2 2 .1  + .015 (D is ta n c e  i n  8-min) .53 .27 4 .8 3
Y = 8 .2  + .016 (D is ta n c e  i n  12-min) .77 .59 3 .65
I n te r m e d ia te  Jo g g e rs
Y = 2 0 .8  + .31 (D is ta n c e  i n  4-m in) .67 .45 2 .89
Y = 21 .9  + .016 (D is ta n c e  i n  8-min) .65 .42 2 .96
Y = 2 3 .3  + .011 (D is ta n c e  i n  12-min) .68 .46 2 .8 7
Track  Runners
Y = 1 4 .4  + .037 (D is ta n c e  i n  4-min) .68 .46 3 .7 0
Y = 9 .3  + .022 (D is ta n c e  i n  8-min) .87 .75 2 .5 2
Y =-•15.9 + .022 (D is ta n c e  i n  12-min) .65 .42 3 .8 4
A l l  S u b je c ts  P o o led
Y = 11.19 + .039 (D is ta n c e  i n  4-min) .86 .74 3 .8 0
Y = 14.5  + .019 (D is ta n c e  i n  8-min) .87 .76 3 .6 1
Y = 1 6 .4  + .013 (D is ta n c e  i n  12-min) .89 .79 3 .40
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e s t im a t in g  a e r o b ic  power f o r  s u b j e c t s  o f  h ig h ly  d i v e r ­
g e n t  f i t n e s s  l e v e l s .  (5) When body co m p o s it io n  was 
c o n s id e r e d ,  th e  c o r r e l a t i o n  betw een  max VO2  and th e  
d i s t a n c e  ru n s  d e c re a s e d  s i g n i f i c a n t l y .
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APPENDIX A 
PLOTS OF VARIOUS VARIABLES
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Figure 13 ““P lo t  o f  max VO2  vs  8-mln run for  track  runners
Ma
x 
V
02
3 4
*7
*6
65
6*
63
62
61
60
59
58
57
56
55
5*
53
52
51
50
3300~ 3350 3*00 3*50 3500 3550
T u tlve a la  run acor*
3600 3650 3700
Figure 1 4 ““P lo t  o f  max VO2  vs  12- min run fo r  track  runners
Fo
ur 
iiln
 
run
 
tc
or
a
85
1125 I
1100 ♦
1075
1050 ♦
1025
1000
975
950
925
900
075
850
825
800
1400 1450 1500 1550 1600 1650 1700 1750 1800 1BS0 1900 1950 20C
Eight aln  run ic o n
Figure 15 "“P lo t  o f  4-mln run vs 8"mln run fo r  beginning runners
86
1125
1103 «
1075 ♦
1050
1025
1000
975
950
£  925
903
875 * 
850 ♦
825 *
800
20 00  2100 ’2200” ”2300””*~2*00~”” 2500 2600 2700 2800 290
Twelve win run score
Figure 16 “" P lo t  o f  4*min run vs 12“m!n run fo r  beginning runners
El
rt
it 
ml
n 
ru
n 
sc
or
e
87
2050
2000
1950
1900
1B50
1800
1750
1700
1650
1600
1550
1500
1050 11
1000
2000 2 WO" 2200 2300 2000 2500 2600 2700
Twelve B in run score
A A
2800
Figure 17 — P lo t  o f  8-min run vs 12-min run for  beginning runners
Fo
ur
 
nln
 
run
 
sc
or
e
88
1160
1113
1120
1100
10S0
1060 ♦
10*0
1023
1000
980
960
910
920
900
I  1
1750 1800 ” 1850* iio o "  " I t 50 2000 "2050 2100* 2150 220
E igh t a ln  run sco re
Figure 18 ““ P lo t  o f  4-min run vs 8-min run .for  in termediate  runners
Fo
ot 
aln
 
run
 
sc
or
e
89
1 1 (0
1 1 * 0  ♦
1120
1100
1080
1060
10*0
1020
1000
980
A A
A A
960
9*0 1
920
900
2*50 '  2550 “ 2650 2750 285o" 2950 3050 " ’ V iso" ” 3250 335
IWelve aln  run score
Figure 19 ""Plot o f  Jf"mln run vs 12"min run for  Intermediate runners
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APPENDIX B 
ANALYSIS OF REGRESSION TABLES
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T ab le  14
A n a ly s is  o f  R e g re s s io n  u s in g  th e  Max VO2  S co res  
as  th e  D ependent V a r ia b le  and th e  4-min Run 
S co res  as th e  In d ep en d e n t  V a r ia b le  f o r  th e  
B eg inn ing  Jo g g e rs
d f SS MS F
4-m in 1 133.56 133.56  5 . 86b
E r r o r 14 318 .82 22 .78
T o ta l 15 452 .38
b = £  < .05
T ab le  15' '
A n a ly s is
*
o f  R e g re s s io n  u s in g  th e  Max VO2  S co res
as th e  D ependent V a r ia b le  and th e  4-m in Run
Scores; as th e  In d ep en d e n t V a r ia b le  f o r  th e
I n te r m e d ia te  Jo g g e rs
d f SS MS F
4-min 1 102.36 102.36 1 2 .26a
E r r o r 15 125.29 8 .35
T o ta l 16 227.66
a = £ < .01
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Table 16
#
A n a ly s is  o f  R e g re s s io n  u s in g  th e  Max VC  ^ S co res  
as th e  D ependent V a r ia b le  and th e  4-m in Run 
S co res  as th e  In d ep en d e n t V a r ia b le  f o r  th e
Track  Runners
df SS MS F
4-min 1 106.93 106.93  7 . 80b
E r r o r 9 123.32 13.70
T o ta l 10 230.25
b = p_ < .05
T ab le  17
A n a ly s is
c
o f  R e g re s s io n  u s in g  th e  Max VO2  S co re s
as th e  D ependent V a r ia b le  and th e  8-min Run
Scoresi as th e  In d ep en d e n t V a r ia b le  f o r  th e
B eg inn ing  Jo g g e rs
d f SS MS F
8-min 1 126.27 126.27  5 . 42b
E r r o r 14 326.11 23 .29
T o ta l 15 452.38
b = £ < .05
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Table 18
A n a ly s is  o f  R e g re s s io n  u s in g  the' Max VO2  S co re s  
as th e  D ependent V a r ia b le  and th e  8-min Run 
S co res  as th e  in d e p e n d e n t  V a r ia b le  f o r  th e  
I n te r m e d ia te  Jo g g e rs
•d f  SS MS F
8-min 1 96 .17  96 .17  1 0 .9 7 a
E r r o r  15 131.49 8 .7 7
T o ta l  16 227.66
a = j> < .01
T ab le  19
I
A n a ly s is  o f  R e g re s s io n  u s in g  th e  Max VOg S co res  
as th e  Dependent V a r ia b le  and th e  8-min Run 
S co res  as th e  In d ep en d en t V a r ia b le  f o r  th e  
T rack  Runners
d f  SS MS F
8-min 1 173.16 173.16 2 7 .3 0 a
E r r o r  9 57 .09  6 .3 4
T o ta l  10 230.25
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T ab le  20
A n a ly s is  o f  R e g re s s io n  u s in g  th e  Max VO2  S co res  
as  th e  D ependent V a r ia b le  and th e  12-min Run 
S co res  as  t h e  In d ep en d e n t V a r ia b le  f o r  th e  
B eg inn ing  J o g g e rs
d f  SS MS F
12-min 1 265 .79  265 .79  1 9 .9 4 a
E r r o r  14 186.59 13.32
T o ta l  15 454 .38
a = £  < .01
T ab le  21
A n a ly s is  o f  R e g re s s io n  u s in g  th e  Max VO2  S cores  
as  th e  D ependent V a r ia b le  and th e  12-min Run 
S co res  as th e  In d ep en d e n t  V a r ia b le  f o r  th e  
I n te r m e d ia te  Jo g g e rs
d f SS MS F
12-min 1 104.27 104.27 1 2 .68a
E r r o r 15 123 .38 8 .22
T o ta l 16 227.66
a = £  < . 01
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Table 22
«
A n a ly s is  o f  R e g re s s io n  u s in g  th e  Max VO2  S co res  
as  th e  D ependent V a r ia b le  and th e  12-min Run
S cores  as th e  In d ep en d en t V a r ia b le  f o r  th e  
T rack  Runners
d f SS MS F
12-min 1 97 .41 9 7 .4 1  6 . 60b
E r r o r 9 132.83 14.76
T o ta l 10 230.25
b = £  < .05
APPENDIX C 
EXPERIMENT SIGN-UP FORM
D ate
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*TO BE RETAINED BY THE INVESTIGATOR:
EXPERIMENT SIGN-UP FORM
My s i g n a t u r e , on t h i s  s h e e t , by w hich  I  v o lu n t e e r
t o  p a r t i c i p a t e  i n  th e  ex p e r im en t on V a l i d i t y  o f_______
Running T e s t s  o f  4 , 8 , and 12 M inutes D u ra t io n  i n _____
E s t im a t in g  A ero b ic  Power f o r  C o lleg e  Women o f__________
D i f f e r e n t  F i t n e s s  L ev e ls___________________________________
co n d u c ted  by
___________________ J e f f e r y  J . D oroc iak___________________ _
E x p er im e n te r
i n d i c a t e s  t h a t  I  u n d e r s ta n d  t h a t  a l l  s u b j e c t s  i n  th e  
p r o j e c t  a r e  v o l u n t e e r s ,  t h a t  I  can w ithd raw  a t  any tim e 
from th e  e x p e r im e n t ,  t h a t  I  have been  o r  w i l l  be 
in fo rm ed  as t o  th e  n a t u r e  o f  th e  e x p e r im e n t ,  t h a t  th e  
d a t a  I  p ro v id e  w i l l  be anonymous and my i d e n t i t y  w i l l  
n o t  be  r e v e a le d  w i th o u t  my p e r m is s io n ,  and t h a t  my 
p e rfo rm a n ce  i n  t h i s  ex p e r im e n t may be u sed  f o r  a d d i t i o n a l  
approved  p r o j e c t s .  F i n a l l y ,  I  s h a l l  be  g iv e n  an opp o r­
t u n i t y  t o  ask  q u e s t io n s  p r i o r  t o  th e  s t a r t  o f  th e  
e x p e r im e n t  and a f t e r  my p a r t i c i p a t i o n  i s  co m p le te .
S u b j e c t ' s  s i g n a t u r e
APPENDIX D 
SCORE SHEET FOR MAX V02 TEST
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M A X  V 0 2  T E S T
Name _________________________________ Humidity ___
Age __________________________________ Barometer __
Weight .________________________  Temperature
Height Resting H. R.
Sex __________________________________ Event  _____
°2 co2 VI °2 co2 V1
c 5:1!
1! ____ 5 :3( ____
3( 5:4!
4! 6:0(
1:0( 6:1!
1:1! 6:3(
1:3( 6:4!
1:4! 7: 0C
2:0( 7:1!
2:1! 7:3(
2:3( 7:4!
2:4! B:0(
3:0( 8:1!
3:1! 8:3(
3:3( ____ 8:4!
3:4! • 9:0(
4:0(
•
9:1!
4:1! 9:31
4:3( 9:4! mmmmmmm*
4:4! 10:0(
5:0(
APPENDIX E 
SCORE SHEET FOR DISTANCE RUNS
RUN TESTS
Name ___________________________________
SCORE = (220 X # o f  com ple te  la p s )  + e x t r a  yds 
12 min ru n  8 min ru n
Laps Laps
% mi
1 mi
1 % mi
2 mi
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4 min ru n  
Laps
E x t r a  yds 
SCORE
E x t r a  yds 
Yds SCORE
E x tr a  yds 
Yds SCORE
APPENDIX F 
SCORE SHEET FOR BODY COMPOSITION
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Name
Dry Body Weighty
W ater Temperature_ 
W ater D e n s i ty _____
W eight o f  S c reen  
W eight i n  W ater
1. ______________
2 .  •
3. ______________
4.
5.
6 .
7.
8 . 
9.
10.
D ate
Time
lb s
Date o f  B irth_  
k g .VCarps_____
'C VC 
RV
BTPS-
A verage o f  3 h e a v i e s t  
Less S c reen  W eight __
D ensity_ 
% F a t
FFW
APPENDIX G 
RAW DATA
Raw Data
3BS ZD ICE IT BT 6100 P FIT PEI 1U B I I1 IL  11X7P1 P001 BI6BT TIELVE
I tffo3 ?ik
« 3 .06  77 .5 3  1366 25*0
1 5 .0 8  66.81 1203 2090
6 2 .7 0  63 .3 5  1175 2130
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